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Why Allegheny Ludlum’s improvement program 
features 130 TIMKEN’ toll neck bearings 


OLLAR for dollar, Timken® rol! ' 


neck bearings can’t be beat—and 





mill records prove it. Actual cost 
figures show Timken bearing equipped 

. . ' 
mills operate at minimum bearing , 


cost per ton of steel rolled! Allegheny 
Ludlum Steel Corporation has put 130 
new Timken roll neck bearings on 
mills in the Brackenridge and Leech- 
burg plants. It’s part of their exten- 
sive program of improvements. 





Timken bearings eliminate com- 





plicated lubrication systems, make 
roll changing easier and faster. Main- 
tenance and repair time is cut. 


' 
The tapered design of Timken bear- 
ings lets them take both radial and thrust 
' 





loads in any combination so that special 
thrust units are not required. And 
Timken bearings can take the heaviest 
mill loads. Line contact between 
rollers and races gives Timken bear- 
ings extra load-carrying capacity. 


Mills accelerate more rapidly with 
Timken bearings because they lower 
starting resistance, reduce skidding 
and scuffing between work rolls and 
back up rolls. Over 50 years of bear- 
ing research and development have 
made Timken bearings first choice 
throughout industry. For more infor- 
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mation about Timken roller bearing 
applications, write The TimkenRoller 
Bearing Company, Canton 6, Ohio. 


» Canadian plant: St. Thomas, Ontario. 


ALLEGHENY LUDLUM STEEL CORPORATION agate back up rolls on Timken Cable address: ““TIMROSCO”’. 
tapered roller bearings to get less friction, longer Be. Typical Timken roll neck 


bearing application is shownin cutaway. . 


This symbol on a product means 


TAPERED ROLLER BEARINGS 











NOT JUST A BALL() NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL) AND THRUST ~ LOADS OR ANY COMBINATION 


WHAT'S NEW IN MOTOR CONTROL? 


GET IT FIRST IN CUTLER-HAMMER 


Now Cutler-Hammer * * * Motor Control 
in NEMA Size 2 for motors up to 25 HP” 


It is here... Cutler-Hammer * * *% Motor 
Control for your larger motors, NEMA Size 2 
Starters with the famous three stars on the 
Cutler-Hammer nameplate. The three stars 
that stand for three entirely new standards in 
motor control performance and value. Star 41: 
Installs easier. So much easier that installation 
savings often exceed the cost of the control. C 
Star #2: Works better. So much better that 
this control often pays for itself many times 
over in just the production interruptions it 
avoids. Star #3: Lasts longer. So much longer [ 
that this control never needs maintenance care 
or expense in 90% of its uses. If you are one of 
the many users who have proved these are 
facts, not mere claims, you will welcome the 
news that your larger motors can now have 
this same control. Order Bulletin 9586, Size 2, 
today from your nearby Cutler-Hammer Au- 
thorized Distributor. He is stocked and ready Li 
to serve you. CUTLER-HAMMER, Inc., 1269 
St. Paul Ave., Milwaukee 1, Wisconsin. ou 
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Unit Panel Full Three-Phase Adjustable cor 
Accessibility Construction Protection Sensing Coils Vertical Contacts 
Removing the wrap-around The entire starter mechanism Only three overload relays Only the accurate adjustment Now the famous C-H dust- 
cover bores the entire starter can be removed from its case cen provide positive three- of overload protection per- safe vertical contocts have fac 


for three-directionol accessi- 
bility. It is wide open at front 
and both sides. You can see 
everything and reach any- 
thing. Wiring the starter is 
simplified and routine inspec- 
tion is made so easy and 
complete nothing is ever 
neglected 


by simply loosening three 
screws. With mechonism ovt 
of the way, mounting case, 
connecting conduit and pull 
ing wires is a cinch. A greot 
time saver. No skinned 
knuckles. No damaged 
starter mechanisms. 


For Control Panel Designers 





The new Cutler-Hammer 
* * * Motor Control 
offers an array of spec- 
tacular new features to 
provide many exclusive 
advantages in circuit 
planning, compact panel 
design, better motor pro- 
tection and better con- 
trol performance. Be 
sure you have complete 
design data on this ad- 
vanced equipment. Write 
or wire today. 


phase protection to stop 
needless motor burn-outs and 
production interruptions. And 
only Cutler-Hammer offers 
three overload relays in 
stonderd starters without the 
excessive costs and delays of 
special starter constructions 


New Control 

Components 
All parts of the new C-H 
* & & Storters in NEMA 0, 
1 and 2 Sizes are available 
as components; also complete 
starters on convenient unit 
ponels. Electrical interlocks 
ore available to provide ad- 
ditional control circuits when 
desired. 


mits motors to work harder 
without damage. Now more 
important than ever with 
newer type small frame 
motors. Only C-H offers ad- 
jvstable load sensing coils. . . 
for 3% loading accuracy in- 
stead of the 10% to 12% in 
oll other controls. 


New Control 

Relays 
Finest of control relays. 10 
ond 15 Amp. 2-3-4-5-6 
poles. All contacts instantly 
convertible from NO to NC 
or vice versa. NO or NC 
status seen ot a glance with- 
out removing cover. New 
armored magnet coils color 
coded for voltage and fre- 
quency. 


been doubly improved. New 
light-weight design cuts 
bounce to reduce arcing. Also, 
arcing is now pressure- 
quenched. Contact mainte- 
nonce care and costs are 
ended for alltime in all normol 
motor control uses. 


New SD & HD 
Pushbuttons 


New standard duty pushb-t- 
ton station with pilot ligut 
offers many exclusive fea- 
tures, typical of complete 
C-H line. Watch soon for an- 
nouncement of the revolution- 
ory new line AF C-H heovy- 
duty oil-tight one-hole 
mounting pushbuttons. 


» 
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CONTINUOUS GALVANIZING 
LINES BUILT BY AETNA 


@ The 25th Aetna-built Continuous Galvanizing 
Line could be yours. If you are considering a Continu- 
ous Galvanizing Line, you probably have ideas about 
the most practical process for your production. The lines 
offered by Aetna-Standard include all of the different 
processes and types in use today. This ability to com- 
bine specialized knowledge of Continuous Galvanizing 
with your own specific ideas is a principal reason for 
Aetna’s building more lines than all other manufacturers. 
Add the most important requirement of all—performance 
of the equipment, plus integrity and ability to work with 
people, and you have some of the reasons why more 
companies select Aetna-Standard than any other manu- 
facturer to build their Continuous Galvanizing Lines. 

Will the 25th be yours? 


THE AETNA-STANDARD ENGINEERING COMPANY - PITTSBURGH, PA. _ 





PLANTS IN WARREN, OHIO - ELLWOOD CITY, PENNSYLVANIA 


GOOD EQUIPMENT BRINGS DOWN 
PRODUCTION COSTS 








SUBSIDIARY and ASSOCIATED COMPANIES 


Head Wrightson Machine Company, itd., Middlesbrough, England — Great 
re ee Norway, Denmark, Union of South Africa, North- 
ern 

Aetna-Standard Engineering Compony, ltd., Terente, Ontario, Canada. 

M. Castellvi, inc., New York, N. Y. — Mexico, Central and South America. 

Societe de Constructions de Montbard, Paris, France — France, Belgium, Hol- 
land, tonestbqurg, Switzerland. 

0. lischaft, Duisburg, G y — Ger y, Austria, Yugo- 
slavia, Greece, Turkey, Egypt. 

Compagnia Italiana Forme Acciaio, Milano, Italy — Italy. 

Aetna-Japan Company, ltd., Tokyo, Japan — Japan. 

Hale & Kuligren, Inc., Akron, Ohic — Representative for the Rubber Industry. 








Designers and Builders to the Ferrous, 
Non-Ferrous, Leather, Rubber, and Plastic Industries 
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1 TOF FreciSion 
From the drawing stage of a roll to its final inspection, 
National always keeps in mind the importance of precision 
... and that is reflected in every roll that National produces. 
We know that you must have precision in rolls to give your | 
customers precision in rolled metals. So for precision rolls | 
to your specifications, call on National. | 


_ e 


THE NATIONAL ROLL & FOUNDRY CO. | 


Avonmore, Pennsylvania ; 


Specialists in Iron, Alloy Iron and Steel Rolls and Castings, Steel Armor Castings 
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Pictured in the foreground above 
is a 60-ton, 120’ span Bedford Crane 
with 10-ton auxiliary. The crane in 

the background on the same runway 
is an identical twin. 

Installed recently in a large 
eastern steel fabricating plant, both 
cranes were built to AISE specifica- 
tions. All controls are of the open 
panel type mounted in a walk-in steel 
control house. 

Used for handling long span bridge 
members, the cranes may be operated 

| independently or in tandem to handle 


loads ranging up to 125 tons. 
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| Two 60-Ton Mill Type Bedford Cranes 
work independently or in tandem 


Experienced steel men know that 
Bedford Cranes—backed by more 
than 53 years of crane building and 
utilization know-how—will deliver 
consistent top notch performance 
through the years. They know every 
advanced design feature of a Bedford 
Crane will pay off in a safer, 
smoother, more dependable opera- 
tion. They know that every Bedford 
Crane is custom engineered and pre- 
cision built for its specific application. 

You are invited to consult a Bed- 
ford Engineer on your next crane 


problem . . . with all the facts on the 
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table, we believe you too will make 


your next crane a Bedford . . . avail- 


able in all types and sizes, from 5 


New York Office: 30 Church St., Room 426 
New York 7, N. Y., Phone COrtlandt 7-1896 


Pittsburgh Office: Oliver Building, Room 1241 
Phone ATlantic 1-0136 





BEDFORD FOUNDRY & MACHINE COMPANY, INC. * BEDFORD, INDIANA 
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Harbison-Walker 







BLAST FURNACE 
Yaa: y-Ves wel 1) 


The railroads were still pushing back the 
frontiers of America when Harbison-Walker 
manufactured its first blast furnace lining. 
During the years which have followed, the 
company has made the majority of all the 
blast furnace refractories used in the United 
States. Today there are more Harbison- 
Walker linings in service than all others. 

The high standing of Harbison-Walker 
blast furnace refractories has been main- 
tained through continuous product research 
and the continuous development of more 
precise methods of manufacture. Progress in 
blast furnace operation has demanded 
superior performance from refractories and 
Harbison- Walker refractories have kept 
abreast. 

You are invited to consult Harbison- 
Walker regarding any of your refractories 
problems. The value of the company’s rec- 
ommendations is based upon its wide expe- 
rience, its technical staff and its service 
records. 


REFRACTORIES COMPANY 


World’s Largest Producer of Refractories © General Offices: Pittsburgh 22, Pennsylvania 
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GET MORE HOURS OF SERVICE FROM 





Thermalloy* radiant tubes 


Make Electro-Alloys your source if you want 
radiant tube assemblies that will give more life 
and reduce maintenance costs. 

All components are produced in suitable analy- 
ses under close metallurgical supervision, and 
with X-ray control. The straight.tube sections 
are centrifugally cast in such a way that wall 
thickness is uniform throughout; i. e., inside 
diameter and outside diameter are concentric, 
and thickness is the same the full length of the 
tube. All finished assemblies are pressure-tested 













before shipment to insure freedom from leakage. 
As a result, you are assured of radiant tube assem- 
blies that last longer without cracking, warping 
or sagging. 

Whatever your needs in radiant tube assem- 
blies or other heat-treating equipment—you'll 
get more operating economy from high heat- 
resistant Thermalloy castings. Let us know your 
requirements. Call your nearest Electro-Alloys 
engineer or write Electro-Alloys Division, 6004 
Taylor Street, Elyria, Ohio. 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 


*Reg. U. S. Pat. Off 
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Ruggedly designed for multiple sections and ease of changing high-collared rolls 


Blooming Mill rolis blanks for structurals and rails 


At Sault Ste. Marie, Ontario, the Algoma Steel 
Corporation operates this CONTINENTAL intermediate 
two-high reversing mill that produces the wide range 
of slabs and blooms necessary for finishing rails 
and structurals. 

CONTINENTAL designed and manufactured the com- 
plete mill including rolls and auxiliary equipment. 
Because rugged design brings continuity of operation 
which leads to greater production, CONTINENTAL has 
emphasized rigidity throughout. The heavy cross- 
section housing of cast steel is of the CLosep-Top 
Desicn. The wide windows receive 52-inch, high- 
collared rolls. A motor-driven CONTINENTAL Roll- 
Changing Rig is provided to minimize delay in the 


many necessary roll changes required to produce the 
wide range of products. 

Automatic screw downs of extremely accurate 
settings are optional. They predetermine the rolling 
schedule. This allows the operators to concentrate 
all their attention on mill reversals and manipula- 
tions. It speeds up production. 

As you probably know, CONTINENTAL produces 
complete rolling mill installations —from preliminary 


engineering to satisfactory operation. Also builds 


special steel plant and cold processing machinery, 
iron and steel rolls, steel castings and weldments as 
well as boiler cleaning and control equipment. We'll 
be glad to discuss your requirements. 














my 


Engineering and Sales Office, 220 Grant St., Pittsburgh 19, Pa. 
Plants at East Chicago, Ind. ¢ Wheeling, W. Va. ¢ Pittsburgh, Pa. 
Copes-Vulcan Division, Erie, Pa. 

















CONTINENTAL 
=MEDART > 
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turning or peeling for bars and tubes 


Now you can equip for centerless turning or 
. july 
peeling of bars and tubes in a full size range 
from 1” to 10” with constant end-to-end feed 
and delivery. 


This Model RFRG 


deliver high production with superior finish . 


Centerless Turner will 


close tolerance turning or, rough peeling. 
W orkpiece size and throughput speeds are limited 
only by the capacity of the cutting tools. Either 
one or two cutter heads may be used with one to 
ten tools of either carbide or high speed type for 
maximum cutter flexibility. 


New direct-drive roll feed with patented uni- 


CONTINENTAL 


Engineering and Sales Office, 220 Grant St., Pittsburgh 19, Pa. 
Plants at East Chicago, Ind. ¢ Wheeling, W. Va. ¢ Pittsburgh, Pa. 


Copes-Vulcan Division, Erie, Pa. 


versal centering device insures continuous, posi- 
tive feed and automatic centering of work. 
Separate variable drives for feed and cutterhead 
give precise ratio between bar feed and cutter 
speeds. Automatic input and output grip car- 
riages permit constant feed and delivery without 
shut-down. Fully automatic push button control 
from central station. 

If your operations call for fast, accurate 
centerless turning or peeling of ferrous or non- 
ferrous bars or tubes, call in your Continental- 
Medart representative. 

Write for illustrated literature. 
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- So they prevent them at Gary 
with RCA Industrial TV 








One pile-up at United States Steel Corporation’s 
Gary Sheet and Tin Mill could mean as much as 


15 minutes lost production time, or approximately 
120 tons of steel! So, at their 80-inch strip mill they 
installed RCA Industrial TV. This mill holds the 
world’s record for production of hot strip. 


A TV screen on the control pulpit (see photo) 
permits the operator to maintain control of the 
movement of the hot strip. Television affords the 
opportunity to keep constant watch and to spot 
threats of pile-ups before damage occurs. In this way 
control of strip shape is improved, costly delays are 
minimized ... hundreds of tons of steel are saved. 
The RCA Industrial TV system has been in con- 
tinuous operation for over a year. 

Have you problems of observing operations where 
it’s too hot . . . too dangerous . . . too inaccessible for 
men to go? RCA Industrial TV permits continuous 


New low prices now in effect 





RADIO CORPORATION 


of AMERICA 


CAMDEN, NEW JERSEY 
in Canada: RCA VICTOR Company Limited, Montreal 
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ardous procedures. Diagram showing TV camera mounting 


And RCA’s practical Service Plan provides for 
service by experienced factory-trained RCA engi- 
neers. Let us make a survey of your Industrial TV 
requirements without obligation. Use coupon below 
for literature. 

RCA CAMERA...compact, rugged, built to give unfailing service 


under rough operating conditions. Uses the sensitive RCA-developed 
time-proven Vidicon Tube. 


RCA MONITOR...shows stable, high-definition picture, assures 
accurate reproduction of fine details. For convenience and ease of 
operation all controls for camera and TV are located on control monitor. 


ACCESSORIES... include water-cooled camera lens, explosion-proof 
housing, panel-mounting monitor, camera switcher, industrialized auxil- 
iary viewer, remote iris, remote focus, pan and tilt assembly, and 
other field-proven equipment. 


Radio Corporation of America 
Dept.O-188, Building 15-1, Camden, N. J. 


ll 


Please send me new booklet, “Supervision by 


Television.” 
ae TITLE — 
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THE NEW RELIANCE 


D'C.MOTOR 











RELIANCE incintcrine co. 
ENGINEERING CO. 
1084 IVANHOE ROAD ._ CLEVELAND 10, OHIO 


Canadian Division: Welland, Ontario 





The most revolutionary new motor 
development in 40 years! 





Super T—the long-awaited answer to industry’s demand 
for motors that meet the production requirements of 
today and tomorrow—the age of automation. 





Reliance Super T’Line D-c. Motors are the result of a 
new approach to motor design providing higher com- 
mutating ability . . . lower mechanical inertia . . . and 
lower electrical inertia. 


Super T Line D-c. Motors do more in less time—provide 
Dynamic Response through controlled reaction to the 
demand for a change in speed or process. Operating as 
part of the V*S Drive, for instance, it is big and power- 
ful enough to move heavy loads quickly . . . yet fully 
controllable and gentle enough so that it will not break, 
stretch, or tear material in process, regardless of gauge 
or composition. 


Bulletin C-2002 will provide you with further details. 
Call, wire or write your nearest Reliance District Sales 


Office. 


C-1491 


Aste o te RelianecTool of itt, 











Philadelphia Ore Dock 
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Gulf Sales Engineer A. L. Sears looks \ 
over a portion of the 100 tons of equip- 
ment that make up the clamshell bucket 
turntable and man trolley drive. Gulf 
E.P. Lubricants and Gulf Precision Grease 4 
protect the gear drives and bearings. wit 
Ase 
Lg 
& y a 
A 
EY y 
A view from the weigh hopper down the G Vig’ 
conveyors to the unloading towers. The , 
cargo of a waiting ore boat is being 
speedily unloaded. 
I 
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Facilities 





GULF QUALITY OILS and GREASES— 


speed ore from new mines to mills 


fp HE PENNSYLVANIA RAILROAD’S new ore dock, 
on the Delaware River near Philadelphia, can 
unload at one time any two of the largest ships 
carrying ore from the new mines in South Amer- 
ica, Africa, and Labrador. After unloading, the 
ore is conveyed up to the weigh hopper and then 
is loaded into rail cars for rapid shipment to 
various steel mills. 

Gulf quality oils and greases provide the vital 
lubrication so necessary for smooth, continuous 
operation of this important facility. 

Gulf E.P. Lubricants protect the drives in the 
unloading tower, conveyor belts, and bucket turn- 
table. The bearings of all the motor-generator 
sets in the unloading tower are lubricated »y 
Gulf Harmony Oil; the boom hoist and clamshell 
bucket cables by Gulf Lubcote; the belt drum 
and drum shaft bearings by Gulf Precision Grease; 
and Gulf High Pressure Grease keeps the 5000 
conveyor belt idler bearings operating smoothly. 

These are but a few of the hundreds of petro- 
leum products Gulf makes available to fit your 
every need. Each fuel and lubricant has been de- 


GULF OIL CORPORATION + GULF REFINING COMPANY 


1822 GULF BUILDING, PITTSBURGH 30, PA. 
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veloped by Gulf technologists to insure better 
performance of equipment and lower operating 
costs. 

Make sure you are getting the advantages of all 
recent developments in petroleum science. Con- 
tact your nearest Gulf office today and have a Sales 


Engineer call. 


The control room of the unloading tower with the boom hoist 
cable in the foreground. Gulf Harmony Oil and Gulf Lubcote 
protect the motor-generator bearings and boom hoist lines 


respectively. 
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“Dated” instruments 
drain away dollars 


Instruments can become outmoded . . . just like 
automobiles and ideas. Progressive instrument 
development is constantly making many older 
designs obsolete ... and such obsolescence can 
be a steady drain on profits. 


Modern instruments save money 


Honeywell engineers are proving this fact every 
day—in a growing number of plants, on all 
types of processes. Where out-of-date controls 
have been replaced by modern Honeywell 
instrumentation, economy-minded engineers 
and management men have really opened their 
eyes. And with good reason, for— 


« Modern Honeywell instrumentation saves 
labor. Centralized control, automatic time- 
cycle systems, and other recent control con- 
cepts save countless wasted steps . . . reduce 
routine man-hour expenditures. 


e Modern Honeywell instrumentation cuts 
maintenance costs. It affords longer, uninter- 
rupted operation .. . is designed for easy 
service .. . requires minimum attention. 


e Modern Honeywell instrumentation reduces 
rejects. It maintains the tighter process 
tolerances demanded by today’s more exact- 
ing specifications. 


e Modern Honeywell instrumentation im- 
proves product quality. Precision measure- 
ment and control remove any chance of error 
or guesswork in critical processes. 


e Modern Honeywell instrumentation makes 
cost accounting more accurate than ever 
before. Everything is a matter of record. 


An investment that really pays off 


Just being “‘instrumented”’ is not enough. You 
can get more out of your instrument dollar, 
from both a product and service stand point, 
with Honeywell instrumentation. ..the ultimate 
in engineering and design .. . insurance for your 
equipment investment. 


Replacing with Honeywell is one of the best 
ways to invest your modernization appropria- 
tion. A Honeywell application engineer will 
gladly survey your present plant instrumenta- 


tion . . . give you a practical recommendation 
that will make dollars and sense. Give him a 
call... he’s as near as your phone. 

14 








CF &l reaps 


big savings from 


pit modernization 1 





A focal point of modernization is this Brown instrument 
control panel for four regenerative soaking pits. Savings } 
accomplished on this installation have led CF&I to decide on 
similar modernization for all pits in the mill. 
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@ REFERENCE DATA: Write for the new booklet “Modernization” 


White-hot ingot is drawn from one of the newly 
rejuvenated pits. Radiamatic element (arrow) 
in cover of pit detects critical temperatures. 


using Brown’ instruments 


IFTY-¥EAR-OLD soaking pits at Colorado Fuel & 

Iron Corp. have been brought back to a new 
peak of efficiency, by means of a thorough moderniza- 
tion program which makes full use of up-to-date 
Brown instrumentation. 


Four of the 28 pits for the 40-inch mill were tackled 
first, to see how the program would work out. Height 
and width were modified to provide better combus- 
tion, and new covers installed to give better seals. 
Most significant improvement, however, was the 
installation of complete, centralized instrumentation 

. consisting of Radiamatic* radiation detectors for 
pit temperatures, ElectroniK controllers for regulat- 
ing fuel input, an automatic reversal system, Brown 
Furnace Pressure Controllers actuating new damper 
systems, and Brown Flow Meter for totalizing fuel 
consumption. 


After almost a year’s operation, the dollars-and-cents 
results have exceeded all expectations. 


e Yield has increased by $14,000 per year, due 


H 


largely to improved uniformity of heating and 
better surface conditions. 
Crane time has dropped 15 to 25 per cent because 
ingots no longer need to be charged bottom side up 
for correct heating. 
Fuel rate has dropped about 25 per cent as a result 
of improved heating efficiency. 
Pit life increase is estimated at 50 per cent 
refractory savings amount to 6 cents per ton. 
Daily bottom making has been slashed from 1!4 
hours to 25 minutes for the row. 
Your nearby Honeywell sales engineer will be glad to 
discuss how modern instrumentation can become 
an important... and fruitful . 
modernization program. 
near as your phone. 


. . part of your own 
Call him today .. . he’s as 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


, and for Catalog 1531, “Electronik Controllers.” 
H MIienN EAPO L 1 
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Waterbury Farrel’s 
New, ONE-PIECE 
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Larger WF ‘’Package”’ 
Mill has 10” wide roll 
face with 242” x 812" x 
10” rolls. 


ye meine: 
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WF’s 4-High “Package”’ Rolling Mills 
Are Compact, Low Cost, Ready To Plug In 


You can start precision-rolling 
ferrous or non-ferrous strip as soon as 
you plug in the electrical connection. 
This mill is completely self-contained. 
Drive, gear case, controls, lubrication 
system, winder and winder drive 


are assembled with the mill, itself, 





into a single, compact unit. 
When necessary, it can easily be 


moved in one piece to a new location. 


Mill frame of unit welded plate steel 
gives maximum strength and rigidity ... assures greater accuracy 
and lasting alignment . . . alloy steel work rolls mounted in needle 
bearings . . . alloy steel back-up rolls drilled for water cooling, 
mounted in double row Timken bearings with tapered sleeve . . . 
independent power screwdowns . . . long and short roll necks and 
staggered couplings permit heavier construction for maximum 
torque capacities . . . lucite cover on welded steel gear case facil- 
itates inspection . . . variable speed tension control drive, using 
AC power, cuts control cost and permits compact panel. 


| Contact Waterbury Farrel for complete details. No obligation. 
Smaller WF “Package” Mill has 6” wide } 


roll face with 158" x 612" x 6” rolls. WATERBURY FARREL FOUNDRY & MACHINE CO. @ WATERBURY, CONN. 
Offices: Chicago, Cleveland and Millburn, N. J. 


MILL MACHINERY—Rolling Mills: Strip, Rod, Wire Flattening, (For Ferrous and Non Ferrous Metals) * Also 

Slitters * Straighteners * Cut-off Saws * Coilers * Winders, etc. WIRE MILL EQUIPMENT—Continuous Wire 

Drawing Machines (Upright Cone and Tandem) * Wire Flattening Mills ° Chain Draw Benches * Pointers FOUNDED 1851 
Swagers * Bull Blocks * String-up Machines * Spoolers, etc. COLD PROCESS BOLT & NUT MACHINERY : 

Headers (all types) * Rivet Machinery * Trimmers * Thread Rolling Machines * Slotters * Nut Formers and Po ~v 
Toppers, etc. POWER PRESSES—Crank, Cam and Toggle; also Rack and Pinion Presses * Eyelet Machines 4 R r® 


Multiple Plunger Presses * Horizontal and Hydraulic Presses, etc sitesi 
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“Westinghouse furnaces 


stepped up our production’ 
.-- says Thompson Wire Co. 


Thompson Wire Co. is now using four gas-fired Westinghouse cylin- 
drical bell-type furnaces, 12 bases, 12 inner hoods, and 8 air-cooling 
hoods. A fan, mounted on top of each cooling hood, draws air between 
the work hood and cooling hood, exhausting heated air to the top, thus 
accelerating cooling of the charge. 


This entire new operation has given Thompson Wire Co., greater load 
per heat, faster cooling, less maintenance costs and increased production. 

Investigate Westinghouse heat-treating furnaces with an eye toward 
cutting costs and increasing capacity. 

For more information regarding Westinghouse heat-treating furnaces, 
write or call your nearby Westinghouse office. J-10439 








you can BE SURE...i its 


Westinghouse 


/ IF YOUR PRODUCT CALLS FOR HEAT-TREATING ... 


NC, 


4 tS) 
* c 
~ 
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IT CALLS FOR A WESTINGHOUSE FURNACE... GAS OR ELECTRIC 
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This sub-mounting of Westinghouse cylin- 
drical bell-type furnace bases makes motors 
and controls easily accessible. 


S55886 SEGEE 





These pyrometers and mounting panels at 
the Thompson Wire Co. control and indicate 
furnace temperatures. Note alarm horns, 
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TO CONSERVE SPACE. | 
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WHILE HANDLING SLABS 
MORE EFFICIENTLY 47206 Cost 
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Alan Wood Steel Company uses Alliance telescopic crane 


@ Operating undermeath the main overhead crane, this newly devel- 
oped, stiff-leg, semi-gantry, 7’ ton Alliance Slab Handling Crane services 
the slab storage area of the building as it turns and positions heavy 
slabs on the scarfing bed. 


A minimum of headroom is required as this Alliance crane utilizes a 


special telescopic ram rather than a rack type ram to conserve overhead 
LADLE CRANES bd GANTRY CRANES e FORGING MANIPULATORS space. And, because of the compact design i 


, this type crane can be 


installed where the rack type could not because it requires more head- 
SOAKING PIT CRANES “ STRIPPER CRANES « SLAB AND BILLET room. The operator is located on the gantry leg level with his work for 
CHARGING MACHINES » OPEN HEARTH CHARGING MACHINES portent viailliy. sl cite all 
, with more t - t ildi i 
SPECIAL MILL MACHINERY + STRUCTURAL FABRICATION Uae i: quiaelie MeakMelink meer ques Go ahos Mahediir ented 


behind them, is continually developing new ways to give industry added 


THE ALLIANCE MACHINE COMPANY lifting power at reduced costs. Call in your Alliance engineer today for 


a frank discussion of your heavy material handling problems. Be prepared 
Main Office, Alliance, Ohio +. Pittsburgh Office, 1622 Oliver Building now and tomorrow. 
















4-HIGH REVERSING 
ROUGHING STAND 


HOT STRIP MILL 
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“4 ENGINEERING AND FOUNDRY COMPANY 


PITTSBURGH, PENNSYLVANIA 





Plants ot * Pittsburgh * Vandergrift * Youngstown * Canton Designers and Builders of Ferrous and Non-Ferrous Rolling Mills 
© Wilmington (Lobdell United Division) 

SUBSIDIARIES: Adamson United Company, Akron, Ohio 
Stedman Foundry and Machine 
Company, Inc., Aurora, Indiana 


Mill Rolls, Auxiliary Mill and Processing Equipment, Presses and 
other heavy machinery. Manufacturers of Iron, Nodular lron and 


Steel Castings and Weldments 



























solid reasons why it pays 
” 
to standardize on LINK-BELT IDLERS 
1 STRONG, RIGID FRAMES sup- 2 CONCENTRIC ROLLS have 3 HUSKY, HIGHEST QUALITY 4 SAFE, CONVENIENT GREASE ’ 
port rolls in perfect alignment. smooth surfaces and rounded BEARINGS, free and easy turn- ‘FITTINGS provide ease of lubri- 
Rolls are securely held in place edges. Machine-made, continu- ing, provide concentricity and cation. Extensions can be fur- } 
but can be easily removed for ous welds prevent entrance of perfect alignment for smooth _ nished for greater accessibility 
inspection and service. dirt and moisture—assure hop- operation, minimum belt wear, in out-of-the-way locations. 
free rotation. low power requirements. 
j 
> 
} 
t 
| 
{ 
' 








5 POSITIVE, COMBINATION GREASE SEAL 6 ROLLS consist of a counterbored outer 7 HEX NUTS provide bearing adjustment 
unit retains lubricant, prolongs bearing shell plus a full-length, heavy central at shaft ends and prevent rotation in serv- 
life. The most effective seal offered in tube of *4¢-in. steel. Both tube and shell ice. Nuts prevent bracket from spreading 
idlers today! are welded to dished steel heads to main- under unusual impact. 

tain balance and bearing alignment. 













Link-Belt makes more than 500 diameters and belt widths with 
belt conveyor idlers in 34 types. matching return idlers. Ask your 
Get the right idler You can select from light, me- Link-Belt sales representative or 
dium or heavy-duty 20° trough- distributor for new 48-page Book 


| from industry's most ing idlers, two types of 45° idlers, 2416. 
comprehensive line flat belt, belt training, rubber LI hy K 


cushion and the new Link-Belt 


variable troughing idler. Most are 


built in a broad range of roll BELT CONVEYOR IDLERS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 13,415 
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Permanente PERICLASE Brick for the Steel Industry: 
e Permanente Periclase Brick (D-S) 
e Permanente Periclase Chrome Brick (PCA) 
e Permanente Chrome Periclase Brick (CPA) 


Now available! A companion mortar for Per- 
manente D-S brick. High purity periclase com- 
position and maximum workability. 





Installation advice on request 
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SED BY 71% 


— OF ELECTRIC FURNACE OPERATORS 


Permanente Periclase-Chrome Brick 
is used to line 71% of all basic electric steel furnaces 
west of the Mississippi River and in all of Mexico 
the area where this superior brick has been available 
for the longest time. 

In all other areas where Permanente Periclase- 
Chrome Brick has more recently been introduced, it 
is gaining acceptance at an even faster rate. 

Of course, there’s a reason. It is simply that the 
special composition of Permanente Periclase-Chrome 
Brick has greatly lengthened the life of electric fur- 
nace sidewalls—by a minimum of 10% ... and in 
some operations even up to 200%. 

These performance records are derived from a 
wide variety of shops melting all types of electric 
steel. No matter what your operation, Permanente 
brick should lengthen sidewail life. 

Your Kaiser Chemicals sales engineer can give you 
complete technical details on Permanente Periclase- 
Chrome Brick, and explain why it can lengthen the 
life of your electric furnace sidewalls. He is available 
to assist you in its proper installation in your electric 
furnace. 


«Call or write Kaiser Chemicals Division, Kaiser Alu- 
minum & Chemical Sales, Inc. Regional Sales Offices: 
1924 Broadway, OAKLAND 12, California ... First 
National Tower, AKRON 8, Ohio . . . 518 Calumet 
Bldg., 5231 Hohman Avenue, Hammond, Indiana 
(CHICAGO). 


Kaiser Chemicals 


Pioneers in Modern Basic Refractories 





Basic Refractory Brick © Ramming Materials * Castables 


& Mortars * Magnesite * Periclase * Deadburned Dolomite 
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This Transformer Delivers 


33,962 


_Amperes 


) Providing high continuous current for 
“« specialized steel processing is an everyday 
duty for this transformer. Its well-bal- 
anced design and sturdy construction is 
based on past records of Allis-Chalmers 
transformers which show ability to with- 
stand as much as 25 to 30 years of the 
repeated daily short circuits encountered 
in furnace operation. Allis-Chalmers has 
been building arc furnace transformers 
for over 45 years. 




























In addition to furnace transformers in 
any rating up to the largest demanded by 
the industry, Allis-Chalmers builds a com- 
plete line of arc furnace electrical equip- 
ment, including electrical control, circuit 
breakers, and auxiliary transformers. 


Next time you consider a new or re- 
placement arc furnace transformer, 
consult the Allis-Chalmers district office 
nearest you or write Allis- 
Chalmers, Milwaukee 1, Wis. 


A-4318 


@eExtremely heavy supports brace coils 
against severe short circuit stresses. 


One of three 20,000-kva 
arc furnace transformers 
recently built by Allis- 


@skiitul insulation techniques pfotect 
windings from overvoltages due to wide 
tap range. Some units are designed for 

as much as 50% range in secondary 
Chalmers for a large east ka om 


ern steel manufacturer. 
@rap-changing mechanism, specially de- 
signed for furnace transformers, is in 
separate compartment to facilitate peri- 
odic inspection and maintenance. Wide, 
flat contacts provide the long life needed 
for numerous daily tap-changing oper- 
ations. Mechanism can be either motor 
driven or manually operated. 


| Ocrit blasting and three coats of baked- 

a on alkyd resinous paint give transformer 

- good surface protection against indus- 
trial corrosion. 


MERS &) 


Each can deliver a contin- 
vous current of 33,962 am- 
peres per phase. Picture at 
right shows core and coil 
assembly. 





ALLIS-C 


22 IRON AND STEEL ENGINEER, MARCH, 1955 


~ ee — 





j 
if 









a ne 


7T@eo TS Ft 


er 
is- 





Patent Keuiews 


By MELVIN NORD 


Patent Attorney 
Detroit, Mich. 


.... copies of patents may be obtained 


from 


the Commissioner 


of Patents, 


Washington 25, D. C., at 25 cents each 


....patents reviewed cover period No- 


vember 2. 


1954... 


PICKLING STEEL WITHOUT 
WASTE DISPOSAL PROBLEMS 


A U.S. 2,694,657, issued November 
16, 1954 to Nils Hl. Brundin and 
assigned to Ekstrand & Tholand, Inc., 
describes a pickling process using 
ammonium bisulphate as the pickling 
agent, which includes recovery of the 
re-use of the 
pickling liquor. Waste disposal prob- 


dissolved iron and 


lems are eliminated. 

A concentration of 100 to 450 grams 
per liter of ammonium bisulphate is 
used in the pickling operation, at a 
temperature of about 70 © or higher. 

One of the methods of regenerating 
the solution and recovering the tron 
involves adding ammonia to the spent 
pickling solution under oxidizing con- 
ditions, as by blowing air into the 
solution. The dissolved iron is pre- 
cipitated as ferrie hydroxide in an 
easily filterable form. The filtrate is 
evaporated to vield ammonium sul- 
phate. This is heated to yield am- 
mona and solid ammonium bisul- 
phate. 


PARTIAL REDUCTION CF IRCN ORE 


U.S. 2.692.050. issued October 19, 
1954 to Karl J. Nelson, and assigned 
lo Standard Oil Development Co., 
deseribes a process for reducing the 


FeO; content of lean iron ores to 
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1954 through 


Fe,QO4, preparatory to concentration 
using wet magnetic separation meth- 
ods. The process is said to be made 
economical by producing a lean pro- 
ducer gas in situ by contacting ore, 
low-grade coal or lignite, and air in a 
circulating bed system. The heat 
evolved in burning most of the fuel 
to COs is used to heat the ore, and 
the CO produced reduces the FesO 
to Fe .f ),. 


November 23. 


PARTIAL REDUCTION OF IRON ORE 


U.S. 2,693,409, issued November 2, 
1954 to Frank M. Stephens, Jr., and 
assigned to Battelle Memorial Insti- 
tute, provides another method for 
partial reduction of iron ore prepara- 
tory to magnetic concentration. 

The iron ore is preheated to a tem- 
perature of at least 660 F. It is then 
reduced to magnetite, and then suffi- 


OTHER PATENTS OF INTEREST TO THE IRON AND STEEL ENGINEER 


Patent No. Date 


Subject 


Inventor or Assignee 


The Electric Furnace Co. 

Frederick Cremer 

Colvilles Ltd. 

Firth-Vickers Stainless 
Steels Ltd. 


Louis Heussner 

Grindle Corp. 

Modern Equipment Co. 

The Loewy Engineering Co., 
Ltd. 

Surface Combustion Corp. 

Armco Steel Corp. 


Elektrokemisk A/S 

Selas Corp. of America 
Armco Steel Corp. 
Bethlehem Steel Co. 
Armco Steel Corp. 
United States Steel Corp. 


United States Steel Corp. 


2,693,353 11/ 2/54 Forced circulation cooling apparatus 
for continuous strip furnaces 

2,693,411 11/ 2/54 Method of purifying molten pig iron 

2,693,412 11/ 2/54 Alloy steels 

2,693,413 11/ 2/54 Alloy steels 

2,693,632 11/ 9/54 Manufacture of seam-welded steel 
tubes 

2,693,886 11/ 9/54 Apparatus for loading cupolas 

2,693,887 11/ 9/54 Cupola charging apparatus 

2,693,919 11/9/54 Apparatus for coiling rolled strip 

2,693,952 11/ 9/54 Forge furnace control 

2,694,001 11/ 9/54 Polishing stainless steel 

2,694,097 11/ 9/54 Electric smelting equipment and meth- 
od of using it 

2,694,246 11/16/54 System for heating billets 

2,694,626 11/16/54 Stainless steels 

2,694,627 11/16/54 Rivet steel 

2,694,741 11/16/54 Electrically heated annealing furnace 
base 

2,695,098 11/23/54 Method and apparatus for inspecting 
sheets 

2,695,142 11/23/54 Collapsible take-up spool for coiling 
wire 

2,695,229 11/23/54 Chrome-nickel hardenable stainless 


steel 


Allegheny Ludium Steel Corp. 
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cient magnetite is re-oxidized to mag- 
netic hematite to provide heat to 
additional least 
660 F for reduction. The patent de- 
scribes the method and an apparatus 


preheat ore to at 


for carrying it out in some detail. 
COILING SILICON STEEL STRIP 


Silicon steel in sheet or strip form 
is very stiff and subject to tearing 
under heavy tension. Because of its 
the 


conventional way. The strip does not 


stiffness it cannot be coiled in 
form uniformly into a coil but tends 
to weave back and forth in the diree- 
tion of the axis of the coil, forming 
an uneven and commercially unsatis- 
factory coil. In U.S. 2,691,819, issued 
October 19, 1954, John M. Felton and 
Clarence Hl. Verwohlt claim to have 
found the solution to the problem. 
The patent is assigned to Wheeling 
Steel Corp. 

The silicon steel is coiled by feeding 
the strip to a reel, rotating the reel 
to coil the strip, and during rotation 
of the reel engaging the strip and 
pulling backward on it so that the 
strip is coiled under heavy tension, 
insuring formation of a straight, even 
coil. At the tensioning station, the 
strip is subjected to a stress-relieving 
heat treatment to render it less sub- 
ject to tearing. 

The apparatus is shown in eleva- 
tion, partly in cross-section in Figure 
1. There is shown at 2 a bonding or 
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Figure 1 


station where sheets are 
welded end-to-end to form strip. The 
sheets are from the left 
the right. The sheets are 
clamped in position for bonding by 
clamping means 3. There is shown a 
traveling welder head 4 which travels 
along the joint between the edges of 
the clamped sheets to weld the edges 
together. 


welding 


advanced 
toward 


The strip moves to the right from 
the bonding station through a drag 
wiper 5, about a pair of rubber 
covered bridle rolls 6, over a steel 
idler roll 7 and to a reel 8 where the 
strip is formed into a coil by turning 
of the reel. The reel 8 is driven by an 
electric motor 9 through a gear reduc- 
tion unit 10. The reel may be pro- 
vided with a brake, not shown, which 
holds the reel against turning when 
the motor is deenergized. 

The upper and lower rubber cover- 
ed bridle rolls 6 constitute strip 
tensioning means and the location at 
which they and the idler roll 7 are 
placed is a tensioning station. The 
upper roll 6 is an idler but the lower 
roll 6 is connected to a motor which 
tends to rotate it in 
direction, Le., 


the clockwise 
in such a direction as 
to tend to draw the strip 15 back- 
wardly or toward the left away from 
the reel 8, thereby applying heavy 


-tension to the strip, insuring forma- 


tion on the reel 8 of a straight, even 
coil. The lower roll 6 has a sufficiently 


large area of contact with the strip to 
enable the roll to exert a strong fric- 
tional drag on the strip, the upper 
roll 6 insuring maintenance of the 
strip in proper relation to the lower 
roll 6 to accomplish the result. 
Normally the motor does not actually 
turn the lower roll 6 in the clockwise 
direction; on the contrary, despite the 
tendency of the motor to turn the 
lower roll 6 in the clockwise direction, 
that roll actually turns in the counter- 
clockwise direction due to the fric- 
tional pull exerted on it by the strip 
as it is drawn by the reel. However, 
the motor does insure maintaining the 
strip under heavy tension at all times. 


METHOD OF CASTING 
TITANIUM STABILIZED STEEL 
U.S. 2,693,414, issued November 2, 

1954 to Walter H. Dunn and John C. 
Southard, and assigned to Solar Air- 


craft Co., method of 
producing stainless steel castings ca- 


describes a 


pable of commercial use as cast, and 
containing titanium as a stabilizing 
agent. 

The furnace charge is deoxidized 
completely with strongly reducing 
aluminum-free compounds just prior 
to tapping. Ferro-titanium alloy con- 
taining less than 4 per cent aluminum 
by weight is then added to the charge 
while in a completely deoxidized con- 
dition, and the charge is then poured 
immediately into a sand mold. 


Are you annoyed by having someone borrowing 


your magazine when you want it ? 
Get him to join the AISE. 
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WIDE FLANGE BEAM 
and STRUCTURAL MILLS 





























































“Steel from the Furnaces.” 
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Agnes Potter Lowrie depicts some of the basic steel products 


which provide the sinews of American industry. The I-beam, key piece in building construction. 
The angle iron. Wire rope. Railway track to carry the carriers of industry. The can, universal 


container for foods and _ liquids. 


And in the background, sheet steel, gleaming symbol of 


strength and durability. Limited edition of 15 x 18 full-color prints available. Copy on request. 





Too often, estimates of the steel industry 
concentrate upon our overwhelming pro- 
ductive capacity. Yet more than a little 
credit is due another American talent 
the ingenuity of research coupled with the 
ever-readiness of steelmen to adopt new 
and better products and processes. 


As recently as World War II, some of 
our largest mills were fearful of shut- 
downs because palm oil, then considered 
the essential lubricant for cold rolling 
tin plate, was obtainable only from for- 
ign sources and had to be imported 
across U-boat-infested waters. 


Research tackled the problem. Three 
years ago lronsides announced Palmo- 
shield as the first domestic replacement 
for imported palm oil. Within - six 
months two-thirds of our major tin 
plate mills were using or testing it, often 
with remarkable results. For example, one 
company stepped up production 15% 
with no additional investment, no increase 
in labor, and no change in mill operation. 


Recognized as today’s most significant 


26 





advance in lubrication, Palmoshield offers 
five distinct advantages: 


1. Produced in the heart of the steel 
industry. Users need not stockpile. 


2. Made from freely available domestic 
materials. 


3. Subject to exact chemical control — 


free fatty acid content to within ¥2%. 


4. Price is not artificial, but fluctuates 
freely with the domestic fat market. 





5. Proved in production to deliver in- 
creased tonnage at less cost. 


Ironsides_ research, which developed 
Palmoshield, is geared to the future. A 
flexible team — the “custom tailors” of 
lubrication — lIronsides engineers are 
available for technical assistance on 
special problems of any nature or size. 


A letter will summon them without 
obligation. Address The Ironsides Com- 
pany, Columbus 16, Ohio. 
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By the makers of Palmoshield ¢ “the palm tree that grows 









in Ohio” 
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resistors 








GIVE YOU: 


ADAPTABILITY EC&M TAB-WELD Plate Resistors are easy to 
select and use for controller, starter or similar 
service. There are several standard mill sections 
to choose from and each section has many con- 
venient tap-plates. This allows quick clamping 
to external connections and gives a choice of 
adjustments. When necessary for high capaci- 
ty, sections can be easily paralleled externally. 
These same advantages reduce down-time when 
old existing sections are replaced with TAB- 
WELD Resistors. 


These EC&M Resistors are non-breakable and 
are made from corrosion-resistant steel. WELD- 
ING joins offset grid ends to assure a continu- 
ous current-carrying path. WELDING also 
stabilizes ohmic value independent of the clamp- 
ing-nut pressure and stops burning at grid-eyes 
and tap-plates. Terminal-plates, also WELDED 
in place, simplify tap connections . .. tap-shifting. 


EC&M TAB-WELD Plate Resistors cut costs and 
save manpower. Ease of selection and application 
reduce engineering time. Installation is quick 
and maintenance is practically nil . . . there’s no 
need for periodic tightening of clamping nuts. 
EC&M TAB-WELD Plate Resistors are easy to 
specify because they are built in only one style 
... WELDED for top performance. 


Write for informative : 
Bulletin 942-B “> iy 
eee eea#e*#eee eeeseeeeee#eeeee ad *-e 


~ me 
—= 


THE ELECTRIC CONTROLLER 
& MFG. COMPANY 


2698 East 79th Street ° Cleveland 4, Ohio 


i 6198 
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Generating Station Transformer 






















Transformer 







56,000/70,000 Kva, Single Phase 140,000 Kva, 3 Phase 36 
High Voltage: 161,000 Grd. Y/ High Voltage: tf 
93,000 volts 115,000 Grd. Y volts — @ 


Low Voltage: 19,000 volts 
Oil-Immersed, Self-Cooled 
Forced-Air-Cooled 


Low Voltage: 14,700\ volts 
Oil-Immersed, Forced-Oi!l- 
Cooled with Forced- Air Cooler 











Generating Station 
Transformer 
68,000/90,666 Kva, 
3 Phase 

High Voltage: 
132,000 Grd. Y/ 
76,200 volts 

Low Voltage: 
13,2004 voits 
Oil-Immersed, Self- 
Cooled /Forced- Air- 
Cooled 





Her 


REPRESENTATIVE 




















pha: 
Pen: 


» of tl 


utili 


for ¢ 


Transformers 
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MANUFACTURED BY p cha 


PENNSYLVANIA _ 
~ 1954+!) 
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Generating Station 
Transformer 

175,000 Kva, 3 Phase 
High Voltage: 

115,500 Grd. Y volts 
Low Voltage: 17,5004 volts 
Oil-Immersed, Forced-Oil- 
Cooled with Forced-Air 
Cooler 








A 
Generating Station Subse. 
Transformer a 15,0¢ 
120,000 Kva, 3 Phase chanc 
High Voltage: High 
145,000 Grd. Y volts Pa 
Low Voltage: 19,8004 volts oad | 
Oil-Immersed, Forced-Oil- Ter: 
Cooled with Forced-Air ~ 
Cooler Speci. 






Generating Station Transformer 
48,000 Kva, 3 Phase 

High Voltage: 115,000 Grd. Y volts 
Low Voltage: 13,2004 volts 
Oil-Immersed, Forced-Oil-Cooled 
with Forced-W ater Cooler 


















Generating Station Transformer 
56,000/70,000 Kva, 3 Phase 

ligh Voltage: 132,000Y volts 

ow Voltage: 15,0004 volts 

/il- Immersed, Self-Cooled/Forced-Air-Cooled 


9 


Vv 





Substation Transformer 
45,000/60,000 Kva, 3 Phase 

High Voltage: 125,4004 volts 

Low Voltage: 13,800Y volts 
Oil-Immersed, Self-Cooled/Forced- 
Oil-Cooled with provision for future 
OA/FOA/FOA rating of 75,000 Kva 











Here are some of the single phase and three resent Pennsylvania’s complete coverage for the 


phase power transformers manufactured by large power transformer needs of this country. 


Pennsylvania in 1954. They are representative 
of the large core-form and contour-design (shell- 
form) transformers that are preferred by leading 
utilities and industrials. Some of these units are 
for generating station service. Others are typical 
power transmission transformers. Every type of 
cooling method is represented in these trans- 
formers. Typical accessories include load tap 
changing mechanisms, lightning arresters, and 
potential devices. Inshort, these transformers rep- 


Expanded plant facilities also made it possible 
for Pennsylvania to offer transformers in ratings 
up through 350,000 Kva and in voltages through 
330 Kv. This includes load tap changing trans- 
formers up to 150,000 Kva. 

It is significant, too, that 1954 was a record- 
breaking production year at Pennsylvania, 
indicating in a concrete manner the trust placed 
Transformer 


in Pennsylvania Company, its 


people and its products. 







PENNSYLVANIA TRANSFORMER COMPANY . CANONSBURG, PA. 


A McGraw Electric Company Division ; 























Substation Transformer 
25,000 Kva, 3 Phase, with load tap changer 
High Voltage: 138,000Y volts 

Low Voltage: 69,000 Grd. Y volts with plus 
and minus 10% regulation in 32 — 54% steps 
Tertiary Voltage: 12,4004 volts 
Oil-Immersed, Self-Cooled 


a 


Substation Transformer 




















Substation Transformer 30,000 Kva, 3 Phase, with load tap 
15,000 Kva, 3 Phase, with load tap changing equipment 
thenging equipment High Voltage: 66,000Y volts, with plus 


and minus 5% regulation in 32 — 
Ye% steps 

Low Voltage: 33,000Y volts 

Tertiary Voltage: 13,8004 volts 
Oil-Immersed, Forced-Oil-Cooled 
with Forced-Air Cooler 


High Voltage: 154,000Y volts 

’ Voltage: 69,000 Grd. Y volts with plus 
and minus 10% regulation in 32-54% steps 
Tertiary Voltage: 12,4704 volts 
Special design ae shipping in one-piece tank 
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SAF SPLIT PILLOW BLOCK 


ing. Sizes for shafts from %"' to 7-15 16" 
»ller bearings. Adapter or ‘‘press on shaft’ 


mounting. Cast steel as well as gray iron housings 
available 





SDAF SPLIT PILLOW BLOCK 


For every heavy load condition. Halves accurately 


by step-joint and dowel pins. For shafts 
1,16" to 7-15 16" for adapter or ‘press 


’ mounting. Cast steel as well as gray iron 


available 
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WEST VIRGINIA n @ Huntington @ Wheeling 
NEW JERSEY: Camden 
Subsidiary: Kentucky Ball and Roller Bearing Co. @ Louisville, Ky. 


with DuPont ‘“Fairprene’’ Seals. Separate 
locking collar with set screws for easy installa 


tion. Self-aligning 


BALL AND ROLLER 


PILLOW BLOCKS 


from Your Authorized Source 
Bearings, Inc. 





For every duty range—light, medium, heavy and 
extra heavy. Spherical roller or ball bearing 
equipped. Either adapter mounted or ‘‘press fit 
on shaft.” Wide choice of housing designs— 
split or unit type. For every application there is 
an SKF Pillow Block for the job—ask for one 

of our Bearing Engineers to show you how SKF 
can answer most bearing problems now! 





SY PILLOW BLOCK 


FY FLANGED MOUNTING 
PILLOW BLOCK 


with SKF Red Seals. Keeps lubricant in, and 
rotating flingers keep dirt out. Spherical outer 
ring provides initial alignment 





BEARINGS, INC., 3634 Euclid Ave., Cleveland 15, Ohio 
Gentlemen: 


I would like to have complete information on your line of SKF 


Pillow Blocks. 


Name 

Firm 

Address 

City ....Zone.....State. 
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Faith filly youd - 


Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


% Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—unless it’s matched with 
chart records that are equally accurate. 


That’s why these features of the new Bailey Recorder are important to you: 


|. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 


2. Pens are mounted on concentric centers, trace on parallel time ares only 42/1000” 


apart. This simplifies analysis of two or more records. 


3. Interchangeable plug-in receiver units permit practically limitless record-grouping 
combinations, 


Write for Product Specification E12-5 and actual chart sample. 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


@ Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


@ Any four variables on one chart—easily 
read and interpreted 


A full year’s ink supply at one loading 
Faster shipment—from stock 
Minimum inventory of parts 


Minimum instrument investment for process 
cycle expansion or alteration 
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Controls for 
TEMPERATURE 
PRESSURE 

GAS ANALYSIS 
FLOW - LEVEL 
RATIO - DENSITY 
















Wagner” 


. the choice of leaders 
in industry 


No matter what 
your load-center 
LEQUITOINCIITS «+. 


you can specify a 












SUBSTATION TRANSFORMER 


PRLDLEYGNED fo meet your needs 


V save shipment time... 
V save job engineering costs... 


, get full Wagner Quality with 
switchgear of your choice 


Wagner ‘Predesigned” standard unit substation 
transformers are carefully engineered to meet 
heavy industrial demands—they are not designed 
for minimum duty only. Predesigning com- 
pletely eliminates individual job engineering 
time...reduces your costs...and permits 
quick delivery. 

When you specify Wagner ‘Predesigned” trans- 
formers you get the advantages of a proved 
design in a completely assembled transformer, 
tested at the Wagner factory. They are built in 
standard ratings which are coordinated with 
the specifications of all unit substation builders. 
Wagner builds a complete line of substation 
transformers—open, ventilated Dry-type, Oil- 
Filled, Noflamol, and sealed-dry-type Nitrogen 
Filled—in ratings from 112% through 2000 
kva, 15 kv and below, to handle practically any 
distribution requirements. 


<8 <> 
PNY 







You can specify the Wagner Transformer that 
exactly meets your load-center distribution re- 
quirements—be assured of full Wagner Trans- 
former Quality—and gain a substantial 
advantage in delivery time and in cost. 

Investigate the many advantages of specifying 
Wagner “Predesigned”’ Unit Substation Trans- 
formers for your next load-center installation. 
Consult the nearest of our 32 branches offices, 
or write for Wagner Bulletin TU-205. It gives 
full information on Wagner Unit Substation 
Transformers for industrial power distribution 
systems. 





SEALED-DRY-TYPE 
NITROGEN FILLED 


Wagner's nitrogen-filled trans- 
formers offer many advantages 
in maintenance and safety 
They are relatively unaffected 
by water—they require only 
Q@ minimum of maintenance— 
they present no cleaning prob- 
lems, even in dust-filled areas. 
They have exceptionally high 
overload capacity, and are 
completely fire and explosion 
proof. Available in ratings up 
to 2000 kva 












WAGNER ELECTRIC CORPORATION 
6483 PLYMOUTH AVE.,ST. LOUIS 14, MO.,U.S.A. 


ee BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS 
TRANSFORMERS 





i GARR, SER II 

























INDUSTRIAL BRAKES 


a AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 
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“IG DUROCASE” and “IG-GENERAL 
SERVICE GEARS” READY 
TO SERVE YOU TOO! 


‘Industrial’? Bronze Worms and Worm 
Wheels as pictured at right help provide 
the lifting ability of Hyster Karry Kranes. 
To maintain the reputation for quality 
that Hyster enjoys, naturally the Gearing 
must be the best! 


Your requirements for Gears, Sprockets 
or Splining in our hands will receive the 
same painstaking care that we give 
Hyster components. 


We serve all Industry providing Herring- 
bones up to 61” in diameter and 18” face, 
including Spurs, Bevels, Mitres, Spirals, 
Internals and Specials of all sizes for 
smooth, rugged, long-life operation. Our 
equipment includes the largest standard 
Hobber for producing the tip-relieved 
tooth form gears that prevent interfer- 
ence under heavy load. Schedule your 
next order our way for friendly ‘‘on the 
beam”’ service. 
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HYSTER 
KARRY-KRANES 


The dependability of Hyster Lift Trucks 
is unquestioned. Wherever you go—you 
see them in a variety of fork and plat- 
form arrangements pulling, pushing, 
transporting or lifting heavy loads to 
keep production moving and to lower 
operating expense. 
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4527 W. VAN BUREN ST.- CHICAGO 24, ILLINOIS 
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Size for size. Ohio Magnets lift larger 


loads over longer periods because 


they operate cooler. So for extra 


magnet lifting power, extra 


magnet value 


-always 


specify Ohio Vagnets and 


Ohio Magnet Controllers. 


There's a type and size for 


every lifting job. 





Send for free copy of Bulletin 112 
Consult the Yellow Pages for 
Ohio offices in principal cities. 





for performance... 


Its Ohio Magnets 





Onto Borteo MAGNets 
12” to 65” diameter. 6- 
coil types in 39” to 65": 
8-coil in 55” and 65”. 
Strap copper coils over 


39”. Bolts protected in‘ 


recessed wells. Also cap- 
sule coil over 45", 





Ouro Wev_vep MAcNets 
39” to 65” diameter. 
Lightweight models in 
39” and 45”. 6-coil types 
in 46”, 55”, 65”: 8-coil 
in 55” and 65”, Welded 
on top where it can’t get 
dented in. Also capsule 
coil over 45”. 


On10 Basket Macnets 
55” and 65” 4-coil, and 
65” 6-coil. For extra 
heavy-duty service; hefty 
ears project beyond mag- 
net diameter, ward off 
damaging blows. No 
weight carried by bolts. 
Also capsule coil over 45”. 


THE OHIO ELECTRIC MFG. CO. 


5400 Dunham Rd., Maple Heights « Cleveland, Ohio 


Ohio also makes 
Separation Magnets, 
Heavy-Duty Electric Hoists, 


Nail Making Machines, 


Fractional Horsepower, 


Shell and Torque Motors, 
Precision Threaded Parts for 
\ircraft Engine Manufacturers. 


OhIO 


ELEC tat 





Chester Bland 
President 
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Rust Scale and Loose Rust. 
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Beautify As You Protect 


Simply brush Rust-Oleum 769 Damp-Proof Red 
Primer directly over the rusted surface after scrap- 
ing and wire-brushing to remove rust scale and 
loose rust.. Rust-Oleum’s specially-processed fish 
oil vehicle penetrates rust to bare metal—saving 
time, money, and metal! Then—beautify as you 
protect with Rust-Oleum’s brilliant array of finish 
coatings. Specify Rust-Oleum for new construc- 
tion, maintenance, and re-modeling. See Sweet's 
for complete catalog and nearest Rust-Oleum 
Industrial Distributor, or clip coupon to your 
letterhead . . . and mail today. 


UST-OLEUM | 


err 


ABOVE: Applying Rust-Oleum 769 Damp- 
Proof Red Primer Over Rusted Surface After 
Scraping and Wire-Brushing to Remove 


AT RIGHT: Applying Rust-Oleum Gray 
(One of Many Rust-Oleum Colors for 
Rust Prevention and Decorative Beauty). 





See local classified telephone directory under Rust Preventives 


or Paints for nearest Rust-Oleum Industrial Distributor. 





Please Show Me the 


. Rust-Ole "Rusted 
There is only le 


Panel Demonstration."* My Plont 
one Rust-Oleum. ‘a Complete Literature with Nearest Rust-Oleum 
j ieti Col hart < aoe: 
it is distinctive or Cher Distributor 


"as your own 
fingerprint. 
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| ATTACH TO YOUR BUSINESS LETTERHEAD AND MAIL To: 
Rust-Oleum Corporation, 2443 Oakton St., Evanston, Wl. 
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Test Application of Rust-Oleum 
Over Rusted Metal Surfaces in 


Industrial 
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NEW - EFFICIENT - ECONOMICAL 


High Speed Pickling with Minimum Acid Consumption 
Complete line equipment with latest improved operating features. 


Maximum volume production with minimum floor space requirements. 


eS a 


If you are interested in a new installation or improving your present 
equipment why not investigate the Youngstown line! 


Cone Type Payoff with Strip [) Magnetic Loop Control for Acid 


Opener 


Triple Processor with Roller Lev- 
eller. 


Flash Welding and Mechanical 
Stitching. 

Pull Through Type, Triple Scale 
Breaker. 

Single Cycle Up-Cut Shears. 


Heavy Duty Rubber Covered, 
Brick Lined Steel Tanks. 


0 


Tanks. 


Fume Exhaust System — Roto 
Clone Scrubber. 


Automatic Control of Tempera- 
ture and Acid Proportioning. 


Side Trimmer with Scrap Cutting 
or Balling. 

Up-Coiler with Strip Oiling Sys- 
tem. 

Entry and Exit Coil Conveyors. 


Yi 


The Youngstown Foundry & Machine Co. 


SERVING INDUSTRY SINCE 1885 
Youngstown, Ohio 
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ELECTRIC STEELS 
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BEARING STEELS STAINLESS STEELS 


IN THIS ISSUE 


BILITY” of the electric arc furnace EDWARD A. HANFF, active since 1917 in 
d...amalyzed ... what it means design, development and application of 
teel producer — subject of our fea- arc furnaces—a recognized authority in 
icle by... steel producing and foundry industries. 


PROPERLY made electrode joints stay tight 
with this new Pitch-Reservoir nipple, de- 
signed to prevent collar- and nipple-loss 
at the arc-end of furnace electrodes. 





CARBON AND GRAPHITE NEWS 
MARCH, 1955 —Vol. 2, No 1. 
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Ae important advantage of electric 


furnace steelmaking lies in the greater 


flexibility of the arc furnace 


This statement is taken from the techni- 
cal and economic study prepared by Battelle 
Memorial Institute* and published in July 
1953. As comprehensive and complete as 
this study was, there are, of course, a num- 
ber of factors of this kind which could 
not be fully discussed within the scope of 
Battelle's assignment. 


In alignment with our expressed policy 
of dealing more completely and in more 
specific terms with various aspects of the 
electric furnace, our Guest Author has de- 
fined in some detail the term “flexibility” 
as applied to the electric furnace, and has 
“spelled out” its importance in steel mak- 
ing. The feature article, FLEXIBILITY OF 
THE ELECTRIC ARC FURNACE — WHAT 
IT MEANS TO THE STEEL PRODUCER, by 
E. A. Hanff, contains an accumulation of 
knowledge acquired from many years of 
association with the steel industry and ex- 
perience in equipment building. 

We are always glad to receive your com- 
ments on CARBON AND GRAPHITE NEWS. 
They enable us to keep this publication 
closely attuned to your interests. 
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* Comparative Economics of Open-Hearth and 
Electric Furnaces for Production of Low-Carbon 
Steel, a technical and economic study sponsored at 
Battelle Memorial Institute by Bituminous Coal Re- 
search, Inc., and fourteen electric utility companies. 
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NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 
in Canada: Union Carbide Canada Limited, Toronto 
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Copyright 1965, Union Carbide and Carbon Corporation 





FLEXIBILITY OF THE ELECTRIC ARC FURNACE- 
WHAT IT MEANS TO THE STEEL PRODUCER 
By E. A. HANFF 


ISCUSSIONS and analyses of the electric arc 

furnace invariably make some reference to its 
flexibility, but definitions of this attribute are lack- 
ing, possibly because it lends itself to many inter- 
pretations and can encompass practically every 
phase of electric furnace shop operation. This is 
in contrast to the more easily defined advantages 
of the electric furnace, such as: high thermal effi- 
ciency, close quality control, low capital invest- 
ment, high rate of production, compactness, re- 
duced down-time, low maintenance and labor cost, 
and so on. 


What Is Flexibility 
The dictionary defines FLEXIBILITY as that which 
is responsive to, or readily adjustable to meet re- 
quirements; susceptible to modification or varia- 
tion; manageable and adaptable. 

The purpose here is to examine, within the 
framework of this definition, the many ways in 
which flexibility of design and operation of the 
electric arc furnace satisfies the changing require- 
ments of the steel industry. 


Flexibility to Meet Changing 

Business Conditions 
Of real interest and concern to steel producers to- 
day is the necessity to adapt their operations to 
meet changing market demands, changing work- 
week and work-day schedules and, at the same 
time, to avoid the adverse influence of varying 
availability and quality of raw material supplies 
and fuels. These are only some of the more obvious 
factors. The flexibility of the electric arc furnace 

meets these conditions in many ways. 
The short melting and refining cycle of the arc 
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furnace lends itself to any practical shift and 
work-day schedule, with the ability to change, al- 
most at a moment’s notice, to a different schedule. 
Since long and costly preparations for starting up 
are unnecessary, one or all of the arc furnaces in 
the shop can be put on the line with a minimum of 
expense. No serious thought need be given to keep- 
ing the furnace hot between heats, as must be done 
with most other melting furnaces. 

Flexibility in operation allows the shop to pro- 
duce on three shifts or on only one shift, if desir- 
able; or only during off-peak, low-cost electric cur- 
rent-load periods at an economic advantage. Large 
ingot production shops are thus in a position to 
shift over partially or entirely to custom produc- 
tion of practically any product analysis, in any 
quantity, and at any time. 

The average arc furnace can be overloaded to 
130 per cent of normal capacity as normal practice, 
or it can tap a special heat of only 30 per cent of 
its rated charge and still be able to slag-off the 
undersized heat. There are instances of are fur- 
naces being overloaded as much as 100 per cent to 
meet critical demands. This is of particular impor- 
tance in the production of special castings for 
which large melting equipment is not justified be- 
cause of intermittent demand. 

When competition is most acute, the buyer ex- 
pects and demands quick delivery of product be- 
cause he carries less inventory and is in a position 
to be critical of types and quality of material. Steel 
producers are in a good position to meet these 
conditions with the electric furnace by changing 
compositions, quantities and operating shifts at 
will and with economy. 


(Continued on next page) 





















Nose Tilt 
Crank Operation 


By virtue of its flexibility in size, needed electric 
furnace capacity can be installed in units or mul- 
tiples of units from under two tons up to two hun- 
dred tons. This fact, coupled with its inherent 
flexibility of starting and shutting down at will, 
provides a versatile production melting unit. 
Though the trend is toward larger units, the spe- 
cialty shops continue to operate the smaller units 
to considerable advantage where small heats of 
special analysis are required, or for making small 
castings where small heats of steel with high pour- 
ing temperatures are needed. Generally, the wider 
the range of furnace sizes available in a shop, the 
greater the overall flexibility of work scheduling 
and consequent production efficiency. 

A discussion of plant operation and expansion 
quite logically leads to consideration of: 


Flexibility in Types of Product 


It is now well established that, regardless of analy- 
sis, steels of the highest quality and superior me- 
chanical properties are produced in the electric arc 
furnace, largely because of the ease of controlling 
slag-metal reactions and bath temperatures. The 
are furnace is used to melt and refine iron, produce 
common steels, and the entire family of high qual- 
ity stainless steels. Whether the product be com- 
mon low-carbon steel, low-chrome hardening steel, 
aircraft quality steel, high-carbon bearing steel, 
electrical steel, high-speed tool steel, permanent 
magnet steel, cobalt-base heat-resistant metals, or 
any of the many other high-and-low-alloy grades, 
the closest metallurgical control of reactions, the 
transformation of elements, and the maintenance 
of temperature are demanded. These are easily- 
met requirements for the electric furnace. 

The are furnace can utilize oxidizable alloying 
elements much more efficiently, and permits recov- 
ery of oxidizable elements from the scrap because 
of flexibility in the oxidizing and reducing periods 
of the heat. Operating control, both metallurgical 


Bottom Rocker 
Rack and Pinion 
Operation 





Bottom Rocker 
Hydraulic Operation 











and thermal, is much closer, with the result that, 
in basic practice, the sulphur content may be 
readily reduced to very low levels without diffi- 
culty. There is no contamination of the bath be- 
cause the ‘“‘fuel’”—electricity—contains no sulphur 
or other impurities. This latter condition is of par- 
ticular importance in assuring the uniformly high 
quality of all electric arc furnace products. 


Flexibility in the Utilization of Scrap 
Fluctuating scrap prices point up the importance 
of flexibility in the types and qualities of materials 
that can be charged in an electric furnace. The 
modern top-charge type of furnace operates effi- 
ciently on a variety of types and sizes of scrap, 
ranging from steel turnings and iron borings to 
crop ends, skulls, heavy melting-scrap bundles and 
scrap ingots. Even unbound materials can be 
charged at a considerable saving in scrap cost. 
Thus the ability to consume most types of scrap 
without regard to size, weight or density, places 
the arc furnace steel maker in an enviable position 
from the standpoint of cost of metallics. 


Flexibility in Slagging Practice 

Slag composites used in the arc furnace can be 
controlled with much greater ease than in other 
conventional melting processes. The tilting mech- 
anism makes slagging-off a simple operation. This 
permits the easy establishment of oxidizing, reduc- 
ing or neutral slags, or any combination or succes- 
sion of such slags. It also is well known that the 
arc furnace requires much less slag than other 
melting furnaces—meaning, of course, there is less 
slag-material cost, less heat loss, and less metal 
loss; there also are less slag-making materials to 
add, handle and dispose of. 


Flexibility in the Foundry 
In addition to the broad variety of materials pro- 
duced in the steel mill, the electric arc furnace is 
a most flexible unit in the steel foundry. Besides 





Side Roller Trunnion 
Hydraulic or Screw 
Operation 
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Side Rocker 
Horizontal Screw and Nut 
Operation 
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its basic use for melting metals, the same type of 
furnace is used for off-setting heat losses in foun- 
dry duplexing, and as a super-heating furnace to 
raise the temperature of iron melted in the cupola 
for pouring large numbers of small castings. It also 
is used economically to hold steel from a converter 
when more than one heat is required for pouring 
very large castings. 

Because of its flexibility in size and construction, 
the electric arc furnace can be located without diffi- 
culty in an existing foundry or, when building a 
new arc furnace foundry, its size and operating 
characteristics allow many economies in the con- 
struction of the buildings. 


Flexibility in Design 


Much the larger part of new furnace capacity is 
installed in existing mills and must, in design and 
construction features, take into account such fac- 
tors as head-room, materials-handling equipment 
and floor plan. In this respect, the are furnace 
offers flexibility of design which makes it suitable 
to almost any size and type of operation. 

Many different tilting arrangements have been 
used. The great majority of furnaces now use 
motor driven tilting means, although hydraulic cy]- 
inders are also used where they may be preferred. 

Two principal mast and electrode arm arrange- 
ments are in use, depending upon the physical limi- 
tations of the shop. The arm and crosshead move 
up and down as a unit in the fixed mast type, while, 
in some buildings, the crane head-room limitations 
require the use of the moving mast construction. 

Several designs of tilting arrangements and elec- 
trode masts are shown in the accompanying illus- 
trations. 

Arc furnaces vary from the six-electrode, ellip- 
tical-shell type that is over 25 years old and still 
in operation, to the original prototype, single-elec- 
trode, bottom-contact furnace that was the fore- 
runner of today’s three-phase, three-electrode, top- 
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Fixed Mast 
ies Moving Crosshead 


and Arm 
























Bottom Rocker 
Vertical Screw and Nut 
Operation 

















charging units. Many different electrode arrange- 
ments are in use—the direct-arc, the submerged- 
arc, and the indirect-are of the non-ferrous unit. 
Of these, the three-electrode, direct-are type is by 
far the most commonly used. 

Most modern are furnaces are designed with 
swing-aside roof for top-charging. They may, how- 
ever, be designed for side-charge by hand, chute, 
or machine. 

Ideal planning recommends a shop designed to 
make full use of the flexibility and broad adapta- 
bility of the electric furnace. 


Flexibility in Plant Location 

The electric furnace plant can be located almost 
anywhere, since it is not dependent upon coal, gas, 
or coal-tar products for fuel. Areas having abun- 
dant electric power can be utilized. This makes 
possible decentralization, bringing the product 
much closer to the consumer market. The building 
of a number of smaller plants at strategic loca- 
tions, rather than the single, large, centralized 
plant, offers many ways to reduce product cost by 
taking advantage of lower freight rates, lower 
power cost, a favorable labor market, and greater 
availability of raw materials. The electric furnace, 
being readily portable, never becomes a fixed part 
of the land. 


Flexibility for the Future 
The future of electric arc furnace steel operations 
can be projected only by using the past and the 
present as a guide—but this must never become 
a limitation. These things we do know: 

Everyone within the steel industry favors the 
electric furnace over all other types for cold-melt 
practice, and there is increasing use of hot metal 
in the electric furnace. As process methods are 
developed in the future, duplexing and triplexing 
will become more prominent, using the arc furnace 
as the unit to absorb the remelt scrap, as well as 
to refine and adjust final analysis. 


(Concluded on last page) 
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HE BROAD acceptance and rapidly increasing use 
f lpr carbon and graphite in the making, working 
and fabrication of metals have vastly increased 
the industry’s knowledge of the properties of these 
two materials. 

In many cases carbon and graphite are the only 
materials that have been successful in meeting the 
severe and exacting requirements involved in han- 
dling hot metals and corrosive slags. This is due 
to their well-known properties, such as: they are 
not wetted by molten metals and thus, the metal 
does not stick to them; they maintain their me- 
chanical strength well past the temperatures at- 
tained in handling molten metals and slags; they 
do not suffer deformation at high temperatures; 
their resistance to thermal shock obviates spalling 
and consequent inclusions or other undesirable 
effects of ceramics; their negligible thermal ex- 
pansion assures uniformity in size and shape under 
all heat conditions; their light weight facilitates 
handling. Since these properties always have been 
basic requirements in metallurgical industries, 
carbon has become the logical choice of economical 
materials for a great many applications. 


Blast Furnace Run-Out Troughs 


Carbon in standard block shapes is in wide-spread 
use for run-out trough linings from the taphole 


CARBON FOR RUN-OUT TROUGH LININGS 








to the splash plate. For lining the iron basin and 
runners, standard carbon brick shapes should be 
used. The use of large carbon blocks effects a con- 
siderable saving in the cost of installing a run-out 
trough lining because much less time is required 
to handle and place fewer pieces, while chipping 
and fitting are reduced to a minimum. 
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The carbon lining is built up of three-piece sec- 
tions, each consisting of two side blocks and one 
bottom block laid into a ceramic-lined trough. 
Conventional cast iron or refractory constructed 
troughs may be lined with standard carbon bricks 
or slabs, with the voids between the carbon shapes 
and the trough filled with ceramic brick bonded 
with carbonaceous cement between the carbon 
brick and the ceramic. As a result of this construc- 
tion, repairs can be made to necessary sections 
without replacing the whole construction. 

Since iron does not stick to the carbon, iron 
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draining from a carbon runner is exactly like mer- 
cury draining from a glass plate. If the iron is cold 
and of high sulphur content, a skull forms in the 
runner, but it always is loose and easily removed. 
Oxidation can be prevented by brushing the car- 
bon with a clay slurry before each tap. The dis- 
agreeable and costly maintenance of troughs is 
greatly reduced, there is no delay in tapping, and 
the metal is clean. 

Neither does slag stick to carbon, so that the 
same lining practice employed for iron runners 
applies equally well to slag runners. 


Cupola Run-Out Trough and Dam Linings 
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The same characteristics of carbon in the form of 
bricks, shapes and paste are found to be ideal for 
cupola run-outs and dam linings also. 

In this case the practice of lining troughs and 





runners differs somewhat from that of the blast 
furnace because of the inherent differences in op- 
eration dictated by the nature of the furnaces. 
While these differences are less pronounced with 
back-slagging cupolas, the growing interest in 
front-slagging has presented chemical and metal- 
lurgical problems which require a different con- 
cept of linings for the slag dam and iron trough. 

On basic cupola, the trough between the taphole 
and the slag dam is lined with rammed carbon 
paste, with the dam itself being constructed of a 
solid block of carbon, faced with a coating of car- 
bon paste approximately 41%” thick. The run-out 
trough is lined with ceramic brick against the 
trough, then faced with carbon brick and, finally, 
a thick coating of carbon paste. 

Carbon has proved itself a superior refractory 
in the front-slagging spout where it is of utmost 
importance to select and properly install good re- 
fractories. The refractory at the top of the dam 
is subjected to slag attack; while nearer the bot- 
tom, and also in the runner, it is eroded by the iron. 
Because the construction of the dam determines 
its operation, dimensions are quite critical; this 
means that lack of lining stability can change the 
dimensions sufficiently to allow air leakage through 
the taphole, making it necessary to reduce the air 
pressure or stop the operation for repairs. 


Copies of CARBON AND GRAPHITE NEWS, Vol. 1, Nos. 1 and 2, are still available 


Write National Carbon Company, 30 East 42nd Street, New York 17, New York, giving name, title and company address. 


The terms “Acheson” and “‘National’’ are registered trade-marks of Union Carbide and Carbon Corporation 


NEW PITCH-RESERVOIR* NIPPLE 
KEEPS ELECTRODE JOINTS TIGHT 


Properly made electrode joints are kept permanently 
tight under normal operating conditions by National 
Carbon Company’s exclusive new Pitch-Reservoir nip- 
ples, now available for use with graphite electrode di- 
ameters from 14-24 inches. 

Identical with standard, tapered, graphite nipples in 
size, shape, tolerances, composition and quality, this 
new nipple design is distinguished by the pitch-filled 
reservoirs near each end of the threaded portion. As 
the nipple becomes hot, the pitch flows from the reser- 
voirs into the threaded section of the joint where it 
cokes-out, cementing and locking the threads of the 
nipple and sockets together. This action occurs at tem- 
peratures well within the range of the operating column. 
No manual application of cement or pins is required. 

Highly effective in eliminating collar- and nipple-loss 
at the arc-end of the electrode, ‘‘National”’ Pitch-Reser- 
voir nipples have already resulted in lower electrode 
cost and greater furnace efficiency in a number of in- 
stallations. 


Detailed recommendations for proper joining proce- 
dure using the new Pitch-Reservoir nipples, Type PR-F, 
can be obtained by writing to CARBON AND GRAPHITE 


NEwSs c/o National Carbon Company. 


Patents Pending 











































FLEXIBILITY OF THE ELECTRIC ARC FURNACE 
—WHAT IT MEANS TO THE STEEL PRODUCER 


(Conclusion) 


The submerged-are furnace is the key to the 
ever-expanding production of such products as 
phosphorus, calcium carbide, silicon, and the fer- 
rous and non-ferrous alloys. 

Still other new fields of arc-furnace utilization 
are the recovery of lead, zinc, and other metals 
from slags, while some steel-makers are using arc 
furnaces to make special slags which are added to 
the ladle. This last usage is the Perrine (French 
slag) process which has received very favorable 
comment. 

Centrifugal casting and the continuous casting 
of steel owe a measure of their success to the elec- 
tric arc furnace as an ever-ready reservoir of hot 
metal at proper temperature and analysis. Nodular 
iron, as applied to shell molding, is expediently 
made in the are furnace by spout addition of nodu- 
larizing alloys. Of outstanding interest also is a 
vast array of new “specialty” alloys. All of these 
products are economic and metallurgical successes 
only because of the electric arc furnace. 

An entirely new field, that of vacuum melting, is 
now being explored. Melting in a vacuum, or in an 
atmosphere of inert gases, is an absolute necessity 
for oxygen-sensitive metals. Research in this field 
has shown that the use of this process in the pro- 
duction of other alloys and special steels imparts 
surprising and undreamed-of properties to the 
product. There are many problems to be solved in 


this development, but favorable progress is assured. 

Competition is becoming keener. The effort to 
improve product quality and reduce its cost never 
has been greater than at present. Whether to 
expand or contract plant capacity, or alter its 
physical structure and facilities, requires serious 
decisions by management. Such decisions involve 
long-range forecasting, millions of dollars, and a 
combination of sound judgment, logic, and an un- 
shakeable faith in the future. The electric arc 
furnace can play a decisive part in meeting these 
requirements of the future. 


Summary 


The electric arc furnace has been examined as 
a FLEXIBLE unit that is: “readily adjustable to 
meet requirements; susceptible to modification or 
variation; manageable and adaptable.” Seven ma- 
jor requirements of the steel mill and steel foundry 
have been analyzed in terms of the electric furnace. 
It has been found that no other method for melt- 
ing, smelting, reducing and refining metals and 
alloys satisfies all these closely defined needs as 
fully as the electric arc furnace. 


EDWARD A. HANFF received his B.S. degree in Elec- 
trical Engineering at Worcester Polytechnic Institute 
in 1910. Following service as a controller engineer 
with Westinghouse Electric Corporation, he became 
associated with the early design and development of 
electric arc furnaces in 1917. Since that time, he con- 
tinuously has been engaged in the application of in- 
dustrial furnaces of various kinds and is now Vice 
President, Swindell-Dressler Corporation, Pittsburgh, 
Pennsylvania. 
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NATIONAL Plant, Niagara Works of National Carbon Company 


A Division of Union Carbide and Carbon Corporation 


Third in the series featuring the five plants of the The manufacture of electrodes at the Niagara 


company that are devoted to the manufacture of car- 
bon and graphite electrodes, National Plant, shown 
here, is but one of three plants located in Niagara 
Falls, New York. The other two are Acheson and 
Republic Plants. 


Works is greatly enhanced by the close integration 
of the three plants. Republic is a baking and finishing 
plant. National Plant forms, bakes and machines coa 
electrodes, while the Acheson Plant does all graphi 
tizing and machining of graphite electrodes. 
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| NEW SUNOCO EMULSIFYING ROLLING OIL 


EASIER T0 USE, LASTS LONGER 


It mixes readily in hard or cold water—forms whiter and more 
stable emulsions that can be used for a longer time. The lower 
viscosity of new Sunoco Emulsifying Rolling Oil makes it 
easier to pump from storage tanks. These improvements are 
the result of improved refining techniques made possible by 
several new multimillion-dollar refining units. 


Users report cleaner rolls, reduced spalling, and absence of 


gumming. The result is lower power consumption and higher 


mill speeds—as much as 50% in many cases. In the annealing 


TESTS SHOW HOW 
READILY THIS NEW 
OIL FORMS STABLE 
EMULSIONS 


HARD WATE! 


500 pp” 


HARD WATER-— Tested in dozens of sam- 
ples of water obtained from industrial plants 
hav ng hard water problems. Never failed to 


form a stable emulsion 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 











operations, Sunoco Emulsifying Rolling Oil burns off cleanly 
usually making cleaning unnecessary. All of these advantages 
contribute to lower cost operation. 

You can also use Sunoco Emulsifying Rolling Oil advantage- 
ously for rust proofing hot rolled sheets after pickling, and as 
a die lubricant in cold drawing steel bars. 

The full story about this new oil is well worth your listening. 
Care to hear it? Just contact your Sun Oil Company repre- 
sentative. Or write Dept. IS-3. 


COLD WATER Forms i stable emulsion 


in the coldest water... even ice water. 


PHILADELPHIA 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 


Made by the refiners of famous Blue Sunoco Gasoline and Dynalube Motor Oils 












® Steel Construction 
® Mica Insulation 
® Corrosion Resistant 
® Vibration Proof 
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Moisture Resistant 
‘Provision for Expansion 
®@ Adequate Ventilation 





*k 

»” There is nothing to break in a P-G 
Steel Grid Resistor...Steel and mica, both 
extremely durable materials, provide a basis 


for the utmost in mechanical strength. Neither produced in operation, enables P-G Non-Break- 
do vibration, nor moisture laden or corrosive able Resistors to give long and trouble-free 
atmospheres have material effect on P-G service...The next time that troublesome 
Resistors... This, together with provision for application is at hand, specify P-G and solve your 
expansion as well as efficiency in dissipating heat maintenance problem. 

— P-G has BOTH! STANDARD Resistors — WELDED Resistors 





THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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NO PICKLING PROBLEM 
Too Large or Too Small 











WELDCO Specialists 
Handle Them All! 












































IN HUNDREDS OF PLANTS, you'll find 
Weldco equipment all along the pickling line. For 
Weldco products are made of corrosion-resisting, hot 
rolled metals, that withstand attack from hot acids 
and other pickling solutions. They are strong yet light- 
weight, wear-resistant, durable, and long-lasting. You 
get all these advantages when you specify Weldco 
hooks, mechanical picklers, crates, baskets, racks, chain, 
steam jets, and accessories. 

Weldco offers a complete, well-designed line of 
pickling equipment . . . plus the services of our ex- 
perienced staff. Let Weldco engineers take care of 
all your pickling needs. For any problem, large or 
small, they have the practical, cost-cutting answer. 
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‘Surface’ roller hearth furnace for continuous carbon 
restoration-annealing of bars and coils. 
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‘Surface atmosphere equipment 


‘Surface’ lift cover car bottom furnace used for batch 
carbon restoration-annealing of bar stock. 





Here are a couple of graphic reminders that Surface Combustion atmos- 
phere equipment helps meet today’s demands for top quality steel. 
These cases repeat a familiar story in the steel industry: a steel processor 

wants to improve the metallurgical qualities of his stock—‘Surface’ equip- 

ment meets, and frequently exceeds, his specifications. 

In your current program for improving the marketability of your prod- 
ucts, look to ‘Surface’ to provide the right atmosphere for easier sales. 


‘Surface’ atmosphere generators for this installation. Before and after photomicrographs, Carbon steel AISI 


RX unit in the foreground, NX unit in the background. C1050. The results: carbon restored to the decarburized 
skin; steel which reduces the customer's machining costs, 


eliminates rejects. 


makes steel easier to sell 


Before and after photomicrographs, C-1045, 1'46” round, 
coarse grain, 75x, 4% Nital etch. The results: carbon 
restored to the decarburized skin; steel that sells and 
opens new markets for the processor. 


‘Surface’ atmosphere generators next to the furnace. 
NX generators and coolers in the foreground, RX 
generator and dew point recorder in the background. 


SURFACE COMBUSTION CORPORATION: TOLEDO 1, OHIO 





Four Ajax Floating Shaft Dihedral Couplings solve angular pa IE 
Jems on tilting tables for the Green River Steel Corp.,Owensboro, Kentucky. 


Alay Aj FLOATING SHAFT DIHEDRAL 


Driving Manipulator Rack for 24” Bar Mill Tilting Table 


@ Design and installation conditions required couplings 
with 6 degree angular offset to drive the manipulator 
racks on these Birdsboro tilting tables built for the Green 
River Steel Company, Owensboro, Kentucky. 


Four Ajax Dihedral Couplings with floating shafts 8’ 934” 
long between centers each handle 15 h. p. at 55 RPM. 


These manipulators are used to turn a bar and move it 
to the next pass in a 24” three-high mill. Tables and 
manipulator are shown at shop assembly. 

These Ajax Dihedral Couplings have proven their ability 
to handle heavy loads under continuous operation. Serv- 
ice has been constant and the only maintenance is for 
occasional lubrication. Exclusive Ajax Dihedral design 
results in maximum misalignment capacity with tooth 
clearance limited to lubrication film requirements. 


Write for complete information. 





ALSO AJAX DIHEDRAL 
SPINDLE SHAFT COUPLINGS 


The performance of Ajax Dihedral Spindle Shaft 
Couplings is the talk of the steel industry. In the 
words of hard boiled mill operators, ‘‘They have 
made conventional roll drives obsolete”. 
Constant peripheral speed results in smoother 
finish sheet, increased roll speed and longer time 
between roll grinds. 

Design permits quick roll changing. 

Write for Bulletin 58 just off the presses. 


AJAX FLEXIBLE COUPLING CO. INC. 


REPRESENTATIVES IN PRINCIPAL CITIES 


WESTFIELD, N. Y. 
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ELLIO 


This is one of three 450-ton hot metal ladle cranes 
servicing nine furnaces in the open hearth depart- 
ment of U.S. Steel’s Fairless Works. They were 
designed and built by the Alliance Machine Com- 
pany of Alliance, Ohio and are the largest cranes 
ever built for this type of operation. 

The various hoist, trolley and bridge motions of 
these mechanical giants demand rugged, dependable 
motors that can stand the gaff of peak loads and 
heavy current changes. Elliott C-W 600 series mill 
motors have proven a natural for the job. Each crane 


W4-6 


600 SERIES 


THE STANDARD 
600 SERIES MILL MOTOR 


CROCKER-WHEELER ATT MOTORS 


employs eight of these motors, totalling nearly 1300 
hp. They range in size from the two 265-hp motors 
lifting the 450-ton main hoist (through a synchron- 
ized worm gear), to a 65-hp motor operating the 
second auxiliary hoist. 

For complete details on these motors, call your local 
Elliott field engineer, or write for the Mill Motor 
Bulletin to Elliott Company, Jeannette, Pa. 


ELLIOTT Company FE 
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TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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CLARK CONTROL at 
KAISER-FONTANA 





Typical of the accuracy and depend- 
ability required of electrical controls 
in industrial automation are the 
Freyn Design, Clark-built blast fur- 


nace charging control systems in- 





stalled for the 3 huge blast furnaces 
at the Fontana, California plant of 
Kaiser Steel Corporation. 


Shut-downs at blast furnaces are 
costly. Proper sequence charging 
and distribution of coke, ore and 
limestone are vital to their continuous 
operation. Koppers-Freyn Engineers, 
leading designers of blast furnace 
charging controls, specified Clark- 
apparatus to keep these furnaces 
going 24 hours per day. 
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Clark engineered controls are the “mechanical 
brains” for countless automatic machines and 
processing lines in all types of industry. Clark 
engineers will gladly show you how best to solve 
your control problems. 


Clark Control Panel for Freyn Design blast furnace 
charging contro] at the Kaiser-Fontana plant. 





WZ CLARK CONTROLLER Company 


Engineered Electrical Control | | 1146 East 152nd Street es e Cleveland 10, Ohio 
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HIPMENTS of finished steel products in 1954 

totaled 63,152,726 net tons, seventh highest in 
the history of the industry. Figures released by the 
American Iron and Steel Institute show sheet and 
strip shipments at 21,778,753 tons, pipe and tubing 
at 8,157,736 tons, tin mill products at 5,660,366 tons, 
heavy structural shapes at 4,501,183 tons, and wire 
and wire products at 3,472,376 tons. The largest 
market classifications, in order, were warehouses, 
automotive, construction, containers and makers of 
machinery and tools. 


* 


N organization, called the National Right to Work 
Committee, has been formed “‘to establish in the 
United States the principle that Americans must have 
the right, but not be compelled, to join labor unions."’ 
President of the group is Fred A. Hartley, Jr., of Taft- 
Hartley fame. The organization plans to sell its ideas 
by means of a national educational and information 
program. 
o 


CCASIONALLY you hear a group of men com- 

plaining about the high price of current auto- 
mobiles, and almost invariably, they will agree that 
the plethora of accessories and extras is responsible. 
Yet, if the extras are taken one by one, each one will 
find hearty supporters who think it is a fine feature 
to have on a car. And so we approach the necessity 
of adding two more wheels to the cars to carry the 
trimmings. 

This same reluctance to do without unessential 
trimmings pervades all phases of today’s living and 
seems particularly prevalent in the political field. 
Government on all levels has accumulated parasitic 
appendages which soak up tax money at an appalling 
rate while delivering inconsequential services which 
could well be abolished. The pork barrel seems to be 
filled with filet mignon nowadays. 

Federal, state and local taxes in 1954 totaled about 
$90,500,000,000, more than 30 per cent of the 
national income. In 1929, it was less than 12 per cent. 
The federal government collects about 75 per cent of 
the total taxes, leaving only 25 per cent for state and 
local governments as against their 66 per cent in 
1929. 

This is a serious condition and obviously calls for 
reduced expenditures and realistic choices in spend- 
ing. It is imperative that governing bodies trim out 
unessential and secondary activities, and that taxing 
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bodies give up some of their gravy, hurt though it 
may. Let's do without the unessential trimmings that 
we can’t afford. 


fe 


ND the trouble with the government spending 
more than comes in is that wives begin to think 
it’s all right to do so, too. 


A 


N case you're marveling over the new improve- 
ments on automobiles, you should know that the 
first known application of power steering was covered 


by patent No. 175,601, issued to G. W. Fitts in 1876. 
y 


HE iron and steel industry experienced the lowest 

accident rate in its history during 1954. The 
record, per million man-hours worked, shows a fre- 
quency rate of 3.85 lost-time accidents and a severity 
of 0.87 days for 1954, as compared with 4.75 fre- 
quency and 1.08 severity in 1953. 


A 


E haven't actually checked, but we’ve been 

told that the 1948 platforms of both Republican 
and Democratic parties were almost literal echoes of 
the 1924 platform of the Socialist party. What might 
the next 30 years bring? 


= 
CCORDING to the American Iron and Steel 


Institute, the average hourly payroll of wage 
earners in the industry set a record in 1954 at $2.333. 
If the costs of pensions, social security and insurance 
are included, this figure becomes $2.5], against 
$2.44 for 1953. 

The industry's total payroll for 1954 is estimated at 
$2,908,339,000, with an average total employment 
of 611,000 individuals. Wage earners worked an 
average of 36.1 hours per week. 
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NCOME tax reports may, as is claimed, show a lot 
of mistakes, but they also show an awful lot of takes. 


rN 


trust fund to finance social, educational and 

recreational activities in surrounding communi- 
ties has been set up by Great Lakes Steel Corp. and 
Local 1299 of the United Steel Workers of America, 
which represents Great Lakes workers. The company 
contributed an initial $25,000 and will add a similar 
amount during the year at the rate of $3 for each 
dollar given by the union. 


e 


CCIDENTS sustained by Americans while mow- 
ing their lawns have moved the Lawn Mower 
Institute to request a standard safety code for mowers. 
Power mowers have, of course, aggravated the 
situation. 
Our own personal safety practice is to let someone 
mow the lawn for us. 
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B ITUMINOUS coal production, which totaled 
392,000,000 tons in 1954, is expected to increase 
by five or possibly ten per cent in 1955. 
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HAGAN CONTROL 


produces exact delivery of 





blast furnace air at 


Pittsburgh Coke & Chemical 


The Hagan Blast Furnace Blower Control 
System at the Pittsburgh Coke & Chemical 
Company plant regulates an Elliott Company 
steam turbine driving an Elliott centrifugal 
blower. The complete Hagan pneumatic control 
system includes an air flow meter, steam flow 
meter, turbine governor control and the control 
panel. The system has been in successful 
operation for the past two years. 

The Hagan Blast Furnace Blower Control 
System automatically compensates for tempera- 
ture and barometric pressure changes, and 


delivers air to the furnace on a standard cubic 


Left: Elliott Turbine and Blower in foreground 
Panel at rear. Right: Panel board mounts all 
instruments to give complete picture of blower 





HAGAN 
ria 


BUROMIN 
CALGON 


Boiler Combustion Control Systems ‘« 





feet per minute basis regardless of variations. 

The Hagan Ring Balance Air Flow Meter 
permits the use of low head venturis or orifices 
with resultant low permanent pressure loss, 
leading to substantial power savings. This fully 
automatic, compensated system eliminates 
periodic manual adjustment, reducing operator 
work load. 

Write for Bulletin MSA 114A, which 
describes in detail this precision control system. 
The Hagan Blast Furnace Blower Control 
System can lower operating costs of both new 


and existing installations. 


operation—records steam flow to turbine, air flow 
to furnace in scfm, speed, pressure and temperature 
gauges, manual flow rate set point and indicator. 





HAGAN CORPORATION 


Hagan Building ¢ Pittsburgh 30, Pennsylvania 

Ring Balance Flow and 
Pressure Instruments ¢ Metallurgical Furnace Control Systems e 
Control Systems for Automotive and Aeronautical Testing Facilities 
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RIGHT FOR THE SEVERE 


MILL MOTOR COOLING JOB! 
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MILL MOTOR FAN 


Mill motor cooling calls for fans able to take heat, @ Built to stand heat and develop high 





pressure and continuous service and we build these pressures 


fans accordingly. The heavy steel plate housing, the 


~_ , @ Cannot be overloaded 
strong, rigid wheel with massive hub, heavy-gauge 


back plate, flange and die-formed blades — are part @ Heavy construction — to stay on the 
of the “Q” Factor* that goes into these “Buffalo” Fans. iob 
For the best answer to your mill motor cooling ®@ Desirable performance characteristics 


problem, call on your nearby “Buffalo” representa- ; 

ae ae @ High in efficiency — backward curved 
tive. A Graduate Engineer, trained in our factor) 
: ; blades and inlet guide vanes 
and in the field, he’s ready and competent to 


cooperate with your own engineers or contractors 





in any air handling application. 


*The "Q” Factor — the built-in Quality which provides 
trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 
173 MORTIMER STREET BUFFALO, N.Y. 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 

Sales Representatives in all Principal Cities 





VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Faster, more economical production with closer 
control of product quality — that’s the thinking 
that goes into every Wean engineered sheet, tin 
or strip mill line. 


Leading steel mill officials the world over have learned 
they can depend on Wean engineers to design and pro- 
duce equipment unmatched in accuracy, high production 
and economical operation. 


If you’re planning production improvements to combat high 
labor costs, increase your margin of profit or improve the quality 
of your product, make sure you check first with a Wean engineer. 





PECIALISTS IN SHEET, TIN AND STRIP MILL EQUIPMENT 
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Economic Aspects 


OXYGEN 


of the 


CONVERTER 


-... two oxygen converters can give an 


annual capacity of almost a million tons 


per year with lower fixed costs than an 


open hearth 


shop .... slightly higher 


material costs of converters are offset by 


lower *“*Cost Above.’ 


resulting in a net 


saving through the use of the converter 


Few developments in steelmaking have caught on as fast 
as oxygen blowing in the bessemer converter. 
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A IN normal manufacturing operations, several ques 
tions arise concerning new processes, new develop 
ments and new techniques. These questions deal with 
the economies of the process, with the technology of 
the process, and with the quality of the product in its 
effect on product marketability. From the standpoint 
of the oxygen converter, the latter two questions have 
been answered in recent trade journals and need no 
elaboration here. It is the purpose of this paper to in- 
vestigate the comparative economics of the oxygen 
converter process. Briefly, the history and development 
of oxygen converted steel is as follows: 

The economic and thermodynamic advantages of 
pneumatic conversion have been known since the ad 
vent of the bessemer converter. However, the product 
from the bessemer converter is limited in its use be 
cause of its properties as affected by the higher content 
of gases and metalloids as compared to open hearth 
product. To eliminate these difficulties and retain the 
advantages of pneumatic conversion, the oxygen con 
verter was developed in Europe reaching the commer 
cial stage within the last few years. This process re 
quired more than fifteen years in transition from labor 
atory experiments through various size pilot plants to 
the size and scope as we know it today. At the present 
time, there are three operating plants on the European 
continent and several in construction on this continent 

Since the open hearth shop accounts for about 90 
per cent of the ingot production in this country, it will 
be used as a standard for cost comparison. In addition, 
the quality of oxygen converter steel is comparabl 
to the finest product of the open hearth furnace. 


In the March. 1954. issue of the “Iron and Steel En 
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gineer,” a paper entitled “Cost Comparisons of the 
Open Hearth and Electric Furnace” was presented by 
David D. Moore. Part of the figures presented in this 
paper are correlated to Mr. Moore’s data so that gen- 
eral comparison can be made. It should be recognized 
that such topics as “Cost of Metallics” and “Cost 
Above” are controversial. However, each operator un- 
doubtedly has a measure of comparison in his own cost 
figures. The construction costs are also subject to some 
degree of latitude, depending upon the specific items 
covered by the estimate, but since both sets of cost 
figures have the same basis, a factor of proportionality 
can be established. 

The production cycle of a 35-ton oxygen converter 
is about 40 minutes: made up of 20 minutes blowing 
and 20 minutes idle. The idle time is consumed in skim- 
ming, testing, pouring and charging. Thus, the produc- 
tion rate of an oxygen converter is 52 tons per hour or 
$50,000 tons per vear. A second converter can be in- 
stalled with its production cycle staggered so that it 
would be blowing while the first converter was idle. 
This procedure would double the capacity of the plant 
without materially increasing the size or quantity of 
auxiliary equipment, other than the oxygen plant. Cor- 
respondingly, the production rate of a modern open 
hearth furnace using hot metal is about 21 tons per 
hour. On the basis of 90 per cent furnace availability, 
the net production rate is 18 tons per hour or 160,000 
tons per vear. Clearly then, one oxygen converter has 
about the same production capacity as three open 
hearth furnaces. The economic study will be based on 
two plant capacities of 500,000 and 1,000,000 annual 
tons corresponding to one or two converter vessels, and 
then to three or six open hearth furnaces. 

Table I shows the estimated construction costs for 
oxygen converter shops and open hearth shops of ap- 
proximately 500.000 annual tons and 1,000,000 annual 
tons. “Buildings” include the open hearth building, 
stock house, teeming building, etc. “Equipment” in- 
cludes furnaces, vessels, ladles, buckets, molds, stools, 
charging machine(s), cranes, mixer(s), ete. The open 
hearths chosen for this particular study were 275-ton 
capacity. The oxygen converter vessels chosen were 
two 35-ton capacity (one operating and one standby) 
and three 35-ton capacity (two operating in sequence 
and one standby). “Utilities” includes water piping, 
steam piping, electrical distribution system, wiring 
and, for the oxygen converter, an oxygen plant of suit- 
able capacity. “Air Pollution” includes waste heat 
boilers, filtration equipment, duct work, sludge piping, 





ete. “Storage facilities” include trackage, scrap yard, 
slag disposal, flux storage, etc. 

The actual installed cost of a conversion shop is 
widely variable, depending not only on the type and 
design of the equipment, but on the restrictions im- 
posed by the particular plant site. Therefore, the fig- 
ures may vary from an actual installation cost, but the 
relative proportions will remain essentially the same. 
The wide variations in cost for an oxygen converter 
shop and an open hearth shop lie principally in build- 
ings and in equipment. In view of the small size of the 
oxygen converter as compared to the open hearth, less 
building area is required. In addition, lighter live loads 
and dead loads result in less expensive columns, beams 
and floors, reducing the cost per unit area. The equip- 
ment costs are lower for an oxygen converter shop, not 
only because of the lower cost of the vessel as com- 
pared to three open hearth furnaces, but also because 
of the lighter cranes and other auxiliary equipment. 
The reason for the smaller rate of increase for the 
oxygen converter shop as the capacity increases from 
500,000 to 1,000,000 tons per year is due to the fact 
that at the lower capacity, virtually 100 per cent stand- 
by equipment is required. With the increase in capa- 
city, virtually all funds are allocated to productive 
equipment. This margin does not appear for the open 
hearth. 

Table II shows the burden and materials cost per ton 
of tapped steel for the oxygen converter process and 
for the open hearth furnace. For comparison purposes, 
the hot metal ratio of the open hearth furnace has been 
increased to the same rate as the oxygen converter 
(78 per cent) although this ratio is higher than used 
in normal practice. In view of the fact that at this time 
hot metal is lower in cost than scrap, the increase in 
hot metal operates to the advantage of the open hearth. 
The calculations from which this data is taken are 
based on the principles of thermo-chemistry given in 
“Basic Open Hearth Steelmaking,”"'’ “Metallurgical 
problems,”'?) and “Fuel Flue Gases.”'*) (See Bibli- 
ography at end of paper) . 

The materials cost per ton of tapped steel shows a 
cost advantage of $0.74 per ton for the open hearth 
furnace. The principal factor in this cost advantage is 
from the metallic iron reduced from the ore. This was 
obtained at an equivalent cost of about $20.00 per net 
ton of iron. This apparent advantage is offset by fuel 
required to reduce the ore to metallic iron and these 
costs appear in “Cost Above.” If the conventional hot 
metal ratio of 60 per cent were used, the materials cost 


TABLE | 


450,000-Ton 


annual capacity 
oxygen converter 


1. Buildings $ 900,000 
2. Equipment 1,900,000 
3. Utilities 2,600,000 
4. Air pollution control 1,500,000 
5. Storage facilities 2,200,000 
Total re ceokal $ 9,100,000 

Cost per annual ton a $ 20.22 
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525,000-Ton 
annual capacity 
open hearth 


900,000-Ton 
annual capacity 
oxygen converter 


1,050,000-Ton 
annual capacity 
open hearth 


$ 5,700,000 $ 1,200,000 $ 9,300,000 
10,000,000 2,400,000 19,200,000 
1,600,000 3,400,000 1,900,000 
1,500,000 2,000,000 3,000,000 
2,000,000 2,400,000 2,000,000 
$20,800,000 $11,400,000 $35,400,000 
$ 39.61 $ 12.67 $ 33.71 
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for an open hearth furnace would be about $37.50 per 
ton or an increase of $0.83 per ton over the higher hot 
metal ratio. At 50 per cent hot metal in the open hearth 
furnace, the materials cost would be $38.18 per ton. As 
might be expected then, on the same basis, the mater- 
ials costs for the two processes are relatively close to- 
gether (within 2 per cent). 


TABLE II 


Oxygen converter Open hearth 


Lb per Lb per 
ton of Cost ton of Cost 
steel steel 
Steel scrap at $43.00 
per gross ton 475 $ 9.03 438 $ 8.32 
Hot metal at $33.00 
per net ton 1650 27.23 1465 24.17 
Iron ore at $14.00 
per gross ton 380 2.38 
Deoxidizers 0.75 1.20 
Scale 0.40 0.60 
$37.41 $36.67 


Table III shows the “Cost Above” per ton of steel 
for the oxygen converter process and for the open 
hearth furnace. As the oxygen converter requires no 
external source of heat, one of the major savings in 
cost is fuel. The fuel cost, per ton of steel, does not 
change with increased shop capacity and is affected 
only by the heat requirement of the open hearth proc- 
ess, Which is about 3,300,000 Btu per ton. If the oxygen 
required for the oxygen converter is deducted, the net 
fuel cost for the open hearth furnace is $1.18 higher 
than for the oxygen converter. The cost of fluxes is 
considerably higher for the oxygen converter because 
it becomes advantageous to use principally burnt ma- 
terials such as burnt lime instead of the raw stone. 
Part of the fuel costs shown above are dependent upon 
the calcination of the CaCO... Furnace refractories and 
furnace repair are less for an oxygen converter for sev- 
eral reasons. From the standpoint of durability, the 
lining life of existing oxygen converters is about 230 
heats or about 8,000 tons. Present practice is to recover 
as much of the lining as possible for re-use in tar 
pressed bricks and tamping clay. The net consump- 
tion of refractories is 30 lb per ton for the oxygen 
converter, as compared to 80 lb per ton in an open 
hearth furnace.‘*’ It is assumed that the masonry 
labor will be directly proportional to the quantity 
of refractory. Production labor, developed from com- 
parative force reports, show that the labor cost of 
an oxygen converter shop is about half of that of 
an open hearth furnace shop. In view of the sim- 
plicity of the oxygen converter, maintenance labor and 
materials, supplies, tools and lubricants will also be 
about 60 per cent of the cost of an open hearth installa- 
tion. The quantity of oxygen required for conversion 
is 0.08 tons per ton of steel, and since oxygen can be 
produced for about $10.00 per ton in the quantity re- 
quired‘®), the cost of oxygen will be $0.80 per ton of 
steel. To that must be added the cost of oxygen for the 
remainder of shop uses ($0.20 per ton) giving a total 
cost of $1.00 per ton. Employee benefits are related to 
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total wages and have been so proportioned. The other 
elements of “Cost Above” are related to the total pro- 
duction and should not be affected appreciably by the 
specific conversion process. No credit has been taken 
for byproduct recovery, such as flue dust and steam, 
which would amount to about $0.60 per ton. 

This is based on the average generation of 1000 lb of 
steam per ton of steel. 





TABLE Ill 
500,000 tons 1,000,000 tons 
Oxygen Oxygen 
con- Open | con- Open 
verter hearth | verter | hearth 
1. Fuel (0.60 per MM Btu) $ 1.98 $ 1.98 
2. Fluxes $ 1.17 0.50 | $ 1.17 0.50 
3. Furnace refractories 0.30 0.70 0.30 0.70 
4. Ladle refractories 0.15 0.15 | 0.15 0.15 
5. Furnace repair 0.60 1.50 | 0.60 1.50 
6. Molds and stools 0.65 0.65 | 0.65 0.65 
7. Production labor 0.80 1.60 | 0.80 1.60 
8. Maintenance labor and 
materials 0.42 | 0.70 0.33 0.55 
9. Oxygen 1.00 0.20 | 1.00 0.20 
10. Supplies, tools and 
lubricants 0.16 0.20 | 0.16 0.20 
11. Water, steam and power 0.30 0.30 0.30 0.30 
12. Yard switching 0.20 0.20 0.20 0.20 
13. Slag disposal 0.30 0.30 0.30 0.30 
14. Indirect labor 0.20 0.20 0.20 0.20 
15. Employee benefits 0.30 0.30 0.30 | 0.30 
16. General expense 0.40! 0.40) 0.40! 0.40 
Sub total 6.95 9.88 6.86 9.73 
a 
17. Fixed charges (at 
12 per cent) 2.42 4.75 1.52 4.52 
Total $9.37 $14.63 $8.38 $14.25 


The cost studies presented here are perhaps theor- 
etical to some degree. Where possible, they are based 
on the experience of the existing Austrian oxygen con- 
verter shops with due allowance for conditions in this 
country. In those cases where data is lacking, experi- 
ence from bessemer converter plants was used as a 
basis of cost estimation. In the remainder of the cases, 
the knowledge of the requirements of the process as 
compared to an open hearth furnace was used to de- 
velop the cost figures. 

It is the opinion of the authors that the economic 
importance of the oxygen converter process is so com- 
pelling that the process must be given detailed study 
and evaluation for any program involving plant mod- 
ernization or involving an increase in ingot capacity. 
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Canada 
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Stephen Vajda: As Messrs. Rueckel and Irvin point 
out in the beginning of this very timely paper, several 
questions always arise concerning new processes, de- 
velopments, and techniques. Of the three items listed— 
economics, technology, and marketabilitvy—economics, 
as all department heads have found, causes the greatest 
casualties. 

A masterpiece of understatement in the paper is the 
sentence to the effect that the topic of costs is contro- 
versial. It is true that figures never lie, but it is amaz 
ing how the same figures can tell different  stories- 
often diametrically opposed. 

Since the basic figures and assumptions are not avail- 
able, | am in no position to question the installation 
and construction cost figures. But, comparing the cost 
of a similar open hearth installation as presented by the 
Bituminous Coal Research in their “Comparative Eco- 
nomics of Open Hearth and Electric Furnaces for the 
Production of Low Carbon Steel,” the figures seem to 
he in line. Actually, even if the open hearth capital costs 
were reduced 25 per cent, it would not alter the con- 
clusion that the investment cost per ton of capacity 
for the oxygen bessemer is from 50-60 per cent less than 
that of the same sized open hearth. 

However, | would like to raise a point of order on 
one or two assumptions. A modern 275-ton open hearth 
should make at least 23 ton per hour and should have 
at least 95 per cent availability. Using such figures, 
only 5 furnaces are needed for a 900,000-ton per year 
plant for comparison with the converter plant. 

in their discussion of the pneumatic conversion 
process, the authors say that by staggering the produc- 
tion evcle—t.e. blowing the second vessel, while the 
first is idle—the capacity can be doubled “without 
materially increasing the size or quantity of auxiliary 
equipment, other than the oxygen plant.” Why should 
the oxygen plant be affected? 

The use of 78 per cent hot metal in calculating the 
“Cost of Metallics” and “Cost Above” for the open 
hearth seems unrealistic, since there are very few com- 
panies, if any, capable of attaining such a practice. The 
use of 50-60 per eent hot metal would have had more 
practical use. 

The figures on materials cost are a little puzzling. 
For instance, the authors give a figure of $38.18 per 
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ton for 50 per cent hot metal. The scrap and hot metal 
alone cost $39.38—using 1100 lb of each at the same 
rates as in the table. 

It would seem from the paper that the oxygen bes- 
semer in a new integrated installation has a decided 
advantage over the open hearth in all three categories 
—capital cost, cost of materials and cost above. For 
increasing ingot capacity, the capital cost item loses 
some of its importance in an existing integrated plant 
without sufficient hot metal capacity. It would be in- 
teresting to calculate how low one can afford to reduce 
the hot metal practice in existing open hearths so as to 
install converters. Of course, the converter has no in- 
terest to a plant without a source of hot metal. 

In checking the various figures used in this paper 
with those in the comparison of electric furnace vs. 
open hearth mentioned above, some interesting facts 
came to light. The investment cost for an electric fur- 
nace capacity of 500,000 or 1,000,000 tons per vear was 
within 2 per cent that of the conversion process—2 per 
cent less for 500,000 ton and 2 per cent more for 1,000,- 
000 ton. Using 50 per cent hot metal charge, the costs 
are in the same proportion as the open hearth; about 
10 per cent more for the “Cost of Materials” and 70-80 
per cent more for the “Cost Above.” 

The question then arises as to what extent the in- 
crease in vield from an electric furnace would nullify 
these higher costs using 88 per cent vield for open 
hearth and converter and 90 per cent for the electric 
furnace. There is also the item of greater flexibility 
with the electric furnace. The converter, as I under- 
stand it, will make open hearth grade carbon steels. The 
electric furnace, on the other hand, can also produce 
alloys which are a higher profit item. In addition, one 
must have a completely integrated plant for the oxygen 
hessemer—coke works, blast furnace, ete., to suppl) 
hot metal, whereas an electric furnace can be 100 per 
cent scrap charge. 

N. W. Trepanier: I would like to ask if any consider- 
ation has been given to two points: 

1. The oxygen purity in relation to the cost of an 

oxygen plant. 

2. What, if any, analysis has been given to the type 

of dust collection equipment that could be used 
in such a plant. 


D. C. McCrady: I would like to ask how much in- 
stalled horsepower is required for only the oxygen plant 
for, say a 500,000 ingot ton a year installation? 


C. C. Benton: On these cost information figures, | 
assume that was an entirely new operation. A number 
of shops in operation at present are burning about 60 
70 per cent coke oven gas. If this was taken into con- 
sideration what would your comparative fuel figure. 
he? 

J. W. Irvin: First in reply to Mr. Vajda’s statement 
concerning 95 per cent furnace availability and pro- 
duction rate of 23 tons per hour for new 275-ton fur 
naces, Mr. Vajda’s performance figures are very well 
taken although they do not represent industry aver- 
ages for existing open hearth shops. I think more usual 
figures from the availability standpoint as well as from 
a net production standpoint are somewhat in line with 
the figures that I presented. 
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Second, Mr. Vajda asked a question about how the 
oxygen plant capacity is affected. Using a figure of 52 

tons an hour for a single converter and 0.08 tons of 

oxygen per ton of steel, one arrives immediately at 

about 4 tons of oxygen per hour consumption. If you 

put in two converters it seems to me you will have 

double that consumption. Therefore, it would be ad- 

visable to put in sufficient oxygen capacity initially, 

perhaps, except that from the standpoint of cost com- 

parison we had contemplated an oxygen plant capacity 

of 4 tons an hour in one case and 8 tons an hour in the 
other case. 

You might be interested to know that some of the 
European installations ran into this specific problem, 
in that their oxygen converter capacity as such exceeds 
the capacity of the oxygen plant. As a rule, they are 
forced to curtail operations in the converter to allow 
the oxygen to catch up. 

I would like to make one other point clear. I do not 
think that any of us who are familiar with and asso- 
ciated with the oxygen converter process feel that the 
oxygen converter is going to replace every open hearth. 
We do not feel that it is going to replace every electric 
furnace, and we do not even expect that it is going to 
replace every bessemer converter in the country. How- 
ever, we believe there is a place for the oxygen convert- 
er alongside the open hearth, where it can do the job 
better than the open hearth. There is a place for the 
oxygen converter alongside the electric furnace where 
it can do the job better than the electric furnace. 

Mr. Trepanier asked about the oxygen purity in re- 
lation to the cost of the oxygen plant. Our best esti- 
mates of the cost of an oxygen plant of suitable capac- 
ity would be about $2,000,000, that would be capable 
of producing oxygen of, say, 97.5 per cent purity plus, 


which, incidentally, is adequate for the oxygen con 
verter. 

The next question asked about the dust-collecting 
equipment. The figure was given, of $1,500,000 for air 
pollution control equipment. Detailed studies were 
made by Kaiser Engineers on various types of air pollu 
tion equipment, and by that I mean all of the conven 
tional types, such as disintegraters, filters of various 
and sundry kinds, including electrostatic precipitators, 
and we came to the startling conclusion—at least to 
us—that the cost of each installation was within five 
or six per cent of the average cost, and therefore we 
concluded that the particular type of air pollution 
equipment to be used depended more upon actual plant 
conditions than it did upon anything else. All of them 
are predicated upon designs that will do the job to an 
equal degree of satisfaction, regardless of which par 
ticular type of air pollution equipment is chosen. 

Mr. MeCrady asked about the connected horse 
power for the oxygen plant portion of an oxygen con 
verter installation of 500,000 annual tons of capacity. 
This would require a 100-ton per day plant and would 
involve a connected load of 2500 kw. 

Mr. Benton, of Algoma, asked what effect the cost 
above the fuel cost would be if you had an excess of 
coke capacity. The fuel cost that we used in the par 
ticular study was based on a fuel cost of 60 cents a 
million Btu. Now, we felt that that figure was realistic, 
and that it was virtually independent of the type of 
fuel used. If you had excess fuel, perhaps it has a mar 
ket value, but we have used 60 cents a million Btu 
without regard to the type of fuel. Even if no value 
were placed on the fuel consumed in the open hearth, 
the “Cost Above” for a 500,000 annual ton open hearth 
shop would be $3.28 per ton more than for the oxygen 
converter shop. 
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.... new venturi type blast furnace gas 
washer promises efficient cleaning at 
water consumptions as low as five gallons 
per thousand cubic feet of gas... . space 
requirements and capital costs are ap- 


preciably less than in the conventional 





types .... 


A THIS paper presents results obtained with a pilot 
plant venturi gas washer with a nominal capacity of 
25,000 cfm of gas, and a plant scale venturi gas washer 
with a nominal capacity of 85,000 cfm of gas. The pilot 
plant data indicate that within the range of the data, 
the dirt content of the cleaned gas is dependent on the 
gas pressure loss across the venturi section; the range 
covered is from a dirt content of 0.09 gr per cu ft, at 
a pressure loss of 7 in. of water, to a dirt content of 
0.015 gr per cu ft at a pressure loss of 24 in. of water. 
The gas pressure loss depends upon the gas flow rate 
and the water ratio (gal of water per thousand cu ft of 
gas); a correlation is presented. 

The water required for cleaning is approximately 5 
gal per thousand cu ft of gas, rather than upwards of 
20 gal per thousand cu ft of gas for conventional primary 
washers. The effect on the required size of thickeners 
is apparent. 

No blockage occurred in either the venturi sections 
or the cooling towers during a year of operation of the 
pilot plant and nearly two years of operation of the 
plant seale unit. No wear or erosion of the venturi 
linings was detectable and no maintenance of the plant 
scale unit has been required. 

The steel industry is paying considerable attention to 
the dust content of blast-furnace gas used in blowing 
engines, hot-blast stoves and boilers, particularly in 
view of rising costs for the maintenance of these blast- 
furnace auxiliaries. In many plants the secondary gas- 
cleaning equipment, such as electrostatic precipitators 
and disintegrators, is already overloaded or operated 
above design capacity, and a lower dust loading in the 
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fine-cleaned gas probably can be attained most readily 
by an improvement in the primary gas cleaning. 
Further, it will appear that the gas washer to be 
described is itself capable of cleaning gas to a degree 
which makes the gas suitable for some applications. 

A recently developed method of primary gas cleaning, 
the venturi washer, has been studied at the Bethlehem, 
Pa., plant of the Bethlehem Steel Co. A preliminary 
study was made of the performance of a small pilot 
scale venturi washer and on the basis of this preliminary 
investigation, the study was extended to a larger pilot 
unit with a nominal capacity of 25,000 cfm and there- 
after to a plant scale unit. 

The venturi gas washer operates on the same prin- 
ciple as other systems of wet gas cleaning — wetting the 
dust particles with liquid, followed by separation of the 
dust-laden drops of liquid from the gas. It differs in the 
way in which the water is atomized. In the usual system, 
water is atomized by hydraulic pressures, whereas in 
the venturi, water at relatively low pressure is atomized 
by injection into a high velocity gas stream. At gas 
velocities of the order of 200-400 fps the droplets of 
water become extremely small, thus making available 
a very large surface of liquid film for wetting the dust 
particles. The mechanism of wetting the dust particles 
is complicated, but undoubtedly it is a combination of 
impaction of the dust particles with the liquid surface, 
together with diffusional and electrostatic effects due 
to the charging of water droplets by atomization in the 
extremely turbulent region existing in both gas and 
liquid in the vicinity of the water jets. Descriptions of 
the development of the venturi washer, theory of opera- 
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tion and data on its performance in absorption, humidi- 
fication and dust and sulphuric-acid mist collection 
have been published in the literature; references are 
listed at the end of this paper. 


DESCRIPTION—18-in. PILOT UNIT VENTURI WASHER 


Raw furnace gas from the dry dust catchers, at a 
temperature of 350-600 F, was passed vertically down- 
wards through the brick-lined venturi section, then up- 
wards through a cooling tower packed with wood grids, 
and finally into the primary gas main, as shown in the 
flow sheet, Figure 1. Figures 2 and 3, show the washer 
and cooling tower and a closeup of the throat section. 
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Figure 1 — Flow 
sheet shows oe 
operation of a F 


pilot plant ven- 
turi gas clean- 
ing system. 
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The function of the venturi shape is twofold: the 
converging section Is used to accelerate the gas and the 
diverging section to obtain recovery of some of the 
kinetic energy. These sections were lined with a fused 
cast refractory material to resist the severe erosive 
condition imposed by the high velocity dust-laden gas. 

Water was injected at the throat through 18 nozzles, 
the ends of which were flush with the inside of the 
throat, located around the periphery and inclined up- 
wards 20 degrees into the approaching gas stream (see 
Figure 3). On account of the erosive conditions, par- 
ticularly at the throat, the nozzles could not be placed 
in the gas stream as in some other applications of the 
venturi washer; however, this is an advantage in main- 
taining the nozzles since they can be removed from the 
outside and cleaned individually without necessitating 
a shut-down of the washer. Nine of these nozzles had 
single 35-in. holes and covered the center area of the 
throat; the other nine had three holes, two 35 and one 
3¢-in. diam, and covered the remaining annular area. 
Water pressure required at the nozzles was 40 to 60 psig 
for the single hole nozzles and 10 to 30 psig for the three- 
hole nozzles. The relative amounts of water introduced 
through the two sets of nozzles were adjusted for 
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adequate coverage of the throat area, according to the 
spray patterns obtained in preliminary tests when air 
was pulled through the venturi by a fan. A ratio of 
40:60 (40 per cent through the single-hole and 60 per 
cent through the three-hole nozzles) on the water flow 
rates was used in most of the tests, although this ratio 
was varied. 

The gas and water flow rates, temperatures and 
pressures were recorded by meters for the points indi- 
cated schematically on Figure 1. The pressure drop 
from inlet to outlet of the venturi section, P)-P2, was 
read directly on a “U” tube. During a dust test the 
gas flow rate was held substantially constant by an 
automatically controlled butterfly valve as indicated 
in Figure 1. The point at which the dust tests were 
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taken was just upstream from the butterfly valve. A 
total of 208 dust tests was made over a period of a year 
and one-half and at various conditions of gas and water 
flow rates. 


RESULTS—18-in. PILOT UNIT VENTURI WASHER 


1. General correlation — The results indicate that the 
dirt content of the cleaned gas is dependent upon the 
loss in gas pressure across the venturi section. The loss 
in gas pressure depends on the gas flow rate and the 
water ratio (gal of water per thousand cu ft of gas). 

Figure 4 presents average values of the dust loading 
in the cleaned gas plotted against average values of the 
corresponding pressure drop across the venturi. The 
dust loading and pressure drop data were averaged for 
two-in. increments of pressure drop (i.e. tests with 
pressure drop in the range of 12 to 14 in, 14 to 16 in., 
etc). Dust tests excluded were those made when: (1) 
the sprays were partially plugged, as indicated by 
abnormal water pressure for a given water rate, (2) the 
zinc content of the burden was abnormally high (see 
below), (3) the furnace was casting, and (4) the water 
ratio was less than 3 gal per thousand cu ft. 
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Figure 2 — Relatively little area is required for the washer 
and cooling tower. 


When the data are plotted on semilog paper (Figure 
+), a straight line can be drawn through the points. It 
therefore appears that the dust loading in the cleaned 
gas is a function primarily of the pressure drop. This is 
equivalent to saying that for a given pressure drop, the 
same average dust loading can be obtained with a high 
water ratio and low gas flow rate, as with a low water 
ratio and a correspondingly higher gas flow rate. This, 
of course, may not be true outside the range investi- 
gated. At water ratios of less than 3 gal per thousand 
cu ft, the dust loadings tended to be slightly higher 
than the average of tests at water ratios above 3 gal 
per thousand cu ft, particularly for low gas flow rates. 
This was probably caused by insufficient coverage of 
the throat with spray, although this limitation will not 


Figure 4 — Dust loading of clean gas is reduced as pressure 
drop through venturi section is increased. 
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Figure 3 — Close-up of throat section shows placement of 
nozzles. 


necessarily apply to other shapes of venturi throats or 
other water nozzle arrangements. 

In Figure 5 are presented both the above correlation 
(Figure 4) of pressure drop vs dust loading and the 
correlation for pressure drop vs water ratio at seven 
gas flow rates. Note that the gas flow rates are expressed 
as cfm of gas (at 60 F and 30 in. mercury pressure) per 
sq ft of cross-sectional area of the throat. This expression 
has the dimensions of fpm, although it may not be the 
actual linear velocity of the gas in the throat. The 
shaded area representing water flow ratios less than 3 
gal per thousand cu ft corresponds to operating condi- 


Figure 5 — Water flow ratios less than three gallons per 
thousand cubic feet are not recommended for this 
particular design. 
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tions which are not recommended for this particular 
design, as explained above. The shaded area represent- 
ing gas flow rates of less than 12,000 cfm per sq ft 
corresponds to operating conditions which, it is sug- 
gested, do not realize the potentialities of this gas 
washer. 

The unshaded area depicts the range of operating 
conditions within which, it is felt, the full potentialities 
of this gas washer can be realized; for example, at a 
pressure drop of 22 in. of water across the venturi 
section, the dust loading in the cleaned gas will be about 
0.02 gr per cu ft. This pressure drop is obtained at gas 
flow rates in the range of 12,500 to 17,000 cfm per sq ft 
with corresponding water ratios of 8 to 3 gal per thou- 
sand cu ft respectively, or at various conditions within 
this range. 

The gas at the Bethlehem plant contains zine oxide 
fume which is very difficult to remove. Fourteen tests 
made on the venturi during a period when the zine in 
the burden was substantially higher than normal showed 
a dust loading nearly twice that predicted by Figure 4. 
During this same period, the dust loading in the gas 
cleaned in the precipitators also increased. Since all the 
dust tests on the venturi were made on gas containing 
some zine oxide fume, it is reasonable to expect that 
lower dust loadings would be obtained when no zine 
oxide or other fumes are present. 

2. Cooling tower — The gas was cooled in the venturi 
section from about 450 to 130 F; a cooling tower follow- 
ing the venturi served to cool and reduce the water- 
vapor content of the cleaned gas further. The tower 
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was packed with 19 single banks of wood grids at 15-in. 
spacing. Cooling water at a rate of about 20 gal per 
thousand cu ft of gas entered the top and flowed down- 
wards, counter current to the gas. The gas leaving the 
tower was cooled to within about 5 F of the inlet water 
temperature at rated gas flow rate. Since the water 
leaving the bottom of the tower contained very little 
dirt picked up from the gas, it was sent directly to the 
sewer, and kept separated from the water from the 
venturi section which was sent to the thickener. The 
thickener capacity required for this gas washer was, 
then, only 3 to 5 gal per thousand cu ft rather than 
upwards of 20 gal per thousand cu ft presently used in 
primary washers. 

No erosion of the fused 
cast refractory lining was observed when it was inspect- 


3. Erosion of venturi lining 


ed after 11 months of actual operation, and measure- 
ments show no increase in cross-sectional area. 


DESCRIPTION—PLANT SCALE VENTURI WASHER 


The flow sheet of the plant scale venturi washer 
system is shown in Figure 6. It will be noted that the 
system is generally similar to the pilot plant, previously 
described. Two changes are to be noted: the venturi 
throat is rectangular in cross section, and the cooling 
tower contains no packing. 

The purpose of the rectangular-shaped throat section, 
instead of a circular section, was to reduce the penetra- 
tion distance required of the water sprays, and to sim- 
plify the arrangement of nozzles. Penetration distances 
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blast furnace gas cleaning system is 
shown in this schematic diagram. 
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for this washer in a circular throat would have been 
nearly twice that required in the 18-in. pilot unit, 
requiring a more complicated arrangement of spray 
nozzles. A rectangular section, on the other hand, can 
be covered uniformly by a much more simplified 
arrangement of nozzles placed along the two long sides 
of the rectangle. Again, it should be noted that place- 
ment of the water nozzles and headers inside the throat, 
us is done in many other applications of the venturi 
washer, is precluded for blast-furnace gas by the severe 
erosion imposed by high-velocity dust-laden gas. 









































The inside dimensions of the throat section are 12 X 


G4 in.; a total of 62 nozzles, 24% in. on centers, along 
the two long sides of the throat, are placed as shown 
in Figure 7. Each of the nozzles, inclined at an angle 
of 20 degrees, is opposed by a horizontal nozzle and 
each has a single hole, 5¢ in. diam. The inclined nozzles 
were designed to penetrate approximately two-thirds 
and the horizontal nozzles one-third of the 12-in. throat 
width and to use the corresponding fraction of the total 
water. 

In the pilot plant it was possible to remove and clean 
an individual water nozzle without shutting down the 
washer. In the plant-scale venturi, a further refinement 
was incorporated, namely, provision for cleaning the 
water nozzles in place. This was done by incorporating 
au reamer into each nozzle, shown in the detailed view 
of Figure 7. These reamers proved to be very effective 
because all 62 nozzles could be cleaned in a matter of 
3 to 5 min without the use of any tools, consequently, 
it is easy for the operators to keep the nozzles clean 
and the venturi washer operating at peak efficiency. 
Without routine cleaning, the nozzles soon become 
plugged by the dirt in the raw river water, especially 
during periods of high water. 

The cooling tower was designed to cool the gas from 
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the venturi section by means of water distributed by 
22 narrow-angle nozzles which produce a coarse spray 
of water raining down through the rising gas stream. 
Tower packing is not necessary in this design. Since 
substantially no dirt is picked up by the cooling water 
in passing through the tower, it is returned directly to 
the river. The water from the venturi is pumped to the 
thickener for clarification before being returned to the 
river. 

Water entrained with the gas leaving the cooling 
tower is separated by a moisture eliminator, see Figure 





Figure 7 — Detail 
shows water 
nozzleand 
throat section 
of venturi 
washer for blast 
furnace gas 


6. The gas then passes to electrostatic precipitators for 
final cleaning. The gas for the dust tests, which were 
made by the standard paper thimble method, was 
sampled from the stream just below the moisture 
eliminator where the gas was relatively free from en- 
trained moisture. Inlet samples were taken just ahead 
of the venturi section. See Figure 6. 


RESULTS—PLANT SCALE VENTURI WASHER 


The operation of the plant-scale venturi washer has 
been entirely satisfactory; it has performed well and 
has required no maintenance. 

The design of the venturi was predicated on a gas 
flow rate of 85,000 cfm and a desired pressure drop of 
about 20 in. of water. The area and water ratio chosen 
on the basis of Figure 5 were 5.33 sq ft and 3.3 gal per 
thousand cu ft, respectively, and the predicted dirt 
content of the cleaned gas was 0.024 gr per cu ft. As it 
turned out, the gas flow rate has been close to 76,000 
efm, considerably lower than that on which the design 
was based, and the water flow was increased over a 
period of time to about 11 gal per thousand cu ft of gas. 
About two-thirds of the water is delivered to the 
inclined nozzles at a pressure of about 38 psi and one- 
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third to the horizontal nozzles at a pressure of about 
10 psi. Under these conditions the loss in gas pressure 
is about 28 in. of water and the dirt content of the wash- 
ed gas averages less than 0.02 gr per cu ft. 

These conditions are outside the range covered in 
the operation of the pilot plant venturi, and the results 
are not consistent with extrapolation of the applicable 
curves of Figure 5. Pressure loss depends on things 
other than gas velocity through the throat and water 
ratio, and Figure 5 should be used merely as a guide 
for shapes and sizes other than the 18-in. diam venturi 
to which Figure 5 applies. Figure 5, however, does show 
that pressure loss can be increased by increasing either 
gas velocity in the throat or water ratio. The gas 
velocity in the present washer was lower than the design 
figure, and good gas cleaning was obtained by increasing 
the water ratio. In general, however, we feel that it is 
preferable to operate at a higher gas velocity and 
consequently to use less water, and we can see no reason 
why good gas cleaning cannot be obtained with a water 
consumption of about 5 gal per thousand cu ft of gas, 
or possibly less. 

The venturi section was lined with the same type of 
fused cast refractory as used in the pilot plant unit, as 
shown in Figure 7; concrete was again used to fill in 
around the nozzles in the throat. Inspection of the lining 
of the venturi, after two years of operation, shows 
negligible wear of the cast refractory blocks and only a 
slight amount of erosion of the concrete at the two ends 
of the throat where there were no water nozzles. Along 
the sides of the throat where the nozzles were located, 
there was negligible erosion of the concrete. No mainte- 
nance time, other than the routine cleaning of the water 
nozzles and repacking of pumps, has been required 
during the two years’ operation of the plant scale 
venturi washer. 
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DISCUSSION 


PRESENTED BY 
N. C. CORNELIUS, Staff Engineer — Raw Ma- 
terials, Coke Ovens and Blast Furnaces, Jones 
and Laughlin Steel Corp., Pittsburgh, Pa. 
J. E. EBERHARDT, Division Head, Research Dept., 
Bethlehem Steel Co., Bethlehem, Pa. 


JAY J. SEAVER, Manager, Jay J. Seaver Engineers, 
Chicago, III. 


A. W. ANTHONY, President, Pease, Anthony 
Equipment Co., Newtonville, Mass. 


HARRY RICHARDSON, District Manager, Re- 
search-Cottrell, Inc., Pittsburgh, Pa. 


N. C. Cornelius: What is the gas temperature and 
the moisture content on the outlet side of the venturi 
washer, and on the outlet side of the cooling tower? 

Dr. J. E. Eberhardt: About 125 F saturated. Tem- 
perature on outlet side depends on the design of the 
cooling tower. It can be made as cool as you like, 
depending on the water temperature. This particular 
tower was designed for about a five-degree approach. 

N. C. Cornelius: What is the size of the cooling 
tower, the diameter and height? 

Dr. J. E. Eberhardt: This particular one is under- 
sized; we are troubled with entrainment. I suspect that 
the diameter should be about 14 ft for 85,000 cfm. 

N. C. Cornelius: What is the gas cleanliness after 
the cooling tower? 

Dr. J. E. Eberhardt: That was where the tests 
were made. We made a great many measurements of 
the dirt content of the water leaving the cooling tower, 
and the dirt picked up in the water or removed from 
the gas in the cooling tower is nil. The separator below 
the venturi does a very good job of eliminating the 
entrained dirty water carried down from the throat by 
gas, so the cleaning is done in the venturi. That water, 
then, contains substantially all the dirt removed and 
is kept separate from the water used in the cooling 
tower. The water used in the cooling lower picks up 
substantially no dirt and is discharged to the sewer. 

N. C. Cornelius: In your paper vou mentioned the 
use of raw water. Is this raw water cleaned? 

Dr. J. E. Eberhardt: There are some basket strainers 
with 3¢-in. openings. 

N. C. Cornelius: Are there other strainers or filters 
in the line? 

Dr. J. E. Eberhardt: No. 

N. C. Cornelius: Was the elimination of the packing 
or wood hurdles in the plant scale cooling tower pre- 
dicated on a cleaner gas discharge from the venturi 
washer since the venturi area was changed from circular 
to rectangular? 

Dr. J. E. Eberhardt: We left them out because the 
superintendent does not like wood hurdles. 

N. C. Cornelius: What is the combined water rate, 
that is, for both venturi washer and cooling tower? 

Dr. J. E. Eberhardt: Again, I can not answer that 
directly. You need about five gal of water in the venturi 
washer per thousand feet of gas. Then somebody has to 
decide how cool the gas should be and that determines 
the water requirement for cooling. 
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N. C. Cornelius: What is the basic construction of 
the moisture eliminator (after the cooling tower) ? 

Dr. J. E. Eberhardt: Refer to Figure 6. There are 
two eliminators, the one we call a separator is nothing 
more or less than a large pipe and a smaller one arranged 
so that the direction of gas flow is reversed. This has 
been sufficient to eliminate substantially all of the dirty 
water. The eliminator after the cooling tower has a 
corebuster in the middle and spiral vanes. This is a 
design used around coke ovens for many years. There 
are a half dozen different types of moisture eliminators. 
In this case, the gas is clean and the entrained moisture 
is clean, so a relatively elaborate one can be used. 

N. C. Cornelius: Would you care to discuss in 
approximate figures the cost of the plant scale system 
as compared to purchasing a conventional type gas 
washer? 

Dr. J. E. Eberhardt: The first one we built cost a 
lot of money but there are a lot of other things in it 
besides the venturi washer. From the looks of it, I am 
sure it) would) be competitive with most primary 
washers. 

N. C. Cornelius: I should like to commend the 
authors on the presentation of a very interesting subject. 
Those of us specifically assigned to duty in blast furnace 
operation and design can appreciate the importance 
and value of gas cleaning. 

Jay J. Seaver: The paper on cleaning blast furnace 
gas by the venturi method presents a new approach 
and novel idea for cleaning blast furnace gas. 

It outlines many advantages which are accomplished 
by using this method. These are small space required, 
small capital investment, no moving parts, low mainte- 
nance cost, easy to inspect, minimum water require- 
ments, minimum thickener requirements, reasonable 
pressure drop and high cleanliness for a secondary 
washer cleaner. 

Water pressure required at the nozzles is from 40 to 
60 psi, as against 10 psi pressure required in an ordinary 
gas washer. 

It is interesting to note that one of the big troubles 
in the ordinary cylinder gas washers is to keep the 


water nozzles clean and working. In the venturi plant 
washer a cleaning reamer is provided in each nozzle, 
so that the nozzles can be cleaned from the outside 
platform in a short time. 

The venturi area required is about 0.6 sq ft per 1000 
cfm of gas cleaned, whereas in a standard cylinder gas 
washer an area of 3 sq ft is required per 1000 cfm of 
gas cleaned. 

It is reasonable to expect that this type of venturi 
gas cleaner, with its many advantages, will have serious 
consideration by those having future gas cleaning 
requirements. 


A. W. Anthony: I will not try to add anything to 
the excellent technical report by the authors who have 
covered very well Bethlehem’s investigation and first 
plant scale unit for cleaning blast furnace gas. I take 
pleasure in taking off my hat to the authors, with whom 
I have worked closely, and to their employer, for ability 
and courage in carrying through this program. 

This application of the principles of the venturi 
scrubber is just one out of about 35, in many differing 
industries, with about 150 units operating on about 
1,500,000 cfm rated capacity; four are on blast furnace 
gas, some 28 on about 400,000 cfm of gases containing 
sulphuric and phosphoric acid mists; some 30 smaller 
units recover valuable amines from tail gases from CO. 
plants. Reports from users have been good: high 
efficiencies, simple, trouble-free, low maintenance; 
repeat orders have been gratifying. 


Harry Richardson: The statement was made that 
all the gas was taken from the venturi gas main. Was 
that after the primary washing and what was the dust 
content of it? 


Dr. J. E. Eberhardt: Both in the plant scale and the 
pilot plant the gas was taken directly from the dry dust 
catcher. Content varies so much from time to time (we 
get anything from 3 to 50 gr per cu ft) that we rely 
only on the dirt contained in the cleaned gas. The inlet 
loadings are interesting if it is desired to calculate 
efficiency, but efficiency is not too meaningful in this 
application. 
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Symposium on Annealing Furnaces 






.... many developments have occurred 


in annealing since the war... .continu- 


ous annealing has advantages for high 


production plants: single stack coil an- 


nealing offers benefits in smaller plants 


“DESCRIPTION OF BATCH AND PORT- 
ABLE ANNEALING FURNACES FOR 


COILED STRIP”’ 
By H. B. HELM 
Fue] Engineer 
Youngstown Sheet and Tube Co. 
East Chicago, Ind. 


A SINCE the tin annealing and sheet annealing are 
somewhat different operations at the Indiana Harbor 
Works, they will be described separately. 


TIN ANNEALING 


The equipment for annealing tin plate consists of 36 
stationary batch type in-and-out furnaces built during 
the period 1931-38. They are direct fired with coke oven 
gas. These are divided into two groups. One group of 
24 furnaces are each 81% ft wide by 22! ft long, by 
91% ft high. The combustion equipment consists essen- 
tially of two drilled pipe burners along each side of the 
charge. Each burner is a pipe within a pipe—the inside 
pipe carries the fuel and the outside pipe the air. 

All furnaces are equipped with temperature control. 
Fuel-air ratio is maintained by use of combination air 
gas valves. The temperature control is of dual control 
type in which the controlling temperature is an average 
between roof and one work couple. Additional work 
couples are recorded only. The maximum charge is 4 
stacks, each piled three high with 33 in. wide strip coiled 
42 in. in diameter for a total of 70 tons. A charge of 55 
to 60 tons (80 per cent loading) is usually in the fur- 
nace for approximately 42 hours giving a tons per fur- 


nace hour of 1.35. Obviously with smaller size charges, 
the tons per hour drop, being around one ton per hour 


with an average charge of 39 tons. 
The remaining 12 furnaces are somewhat larger but 
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of similar design. Each of these furnaces is 1345 ft wide 
by 26 ft long by 11 ft high. Piling height is 76 in. Maxi 
mum capacity is 8 stacks each being piled 3-high with 
coils 42 in. in diameter by 25 in. wide—a total load of 
100 tons. However, the majority of material annealed 
is 29 in. wide or greater, hence can be piled only 2-high. 
Type of combustion equipment and fuel are similar to 
the 4-stack furnaces just described, but differ in that 
each furnace is divided into a front and rear zone for 
control purposes, each zone having its own tempera 
ture control, ratio valves, and burners. With an average 
charge of 77 tons, the time in the furnace is about 40 
hours. Tons per furnace hour for this type charge is 
1.9. With an average loading of only 65 per cent tons 
per hour drop to around 1.62. 

Inner covers are all plain mild steel and have a life 
of around 150 heats. 

A protective atmosphere is supplied all furnaces by 
two 20,000-cfh gas generators. Normal fuel for these 
generators is natural gas. However, they are equipped 
to burn coke gas if at any time this is necessary. Atmos 
phere delivered to the annealing department is essen 
tially nitrogen with 5 or 6 per cent hydrogen. 


SHEET ANNEALING 


The new sheet annealing facilities recently com 
pleted are housed in a building 912 ft long x 135 ft wide. 
The equipment includes 14 radiant tube fired portable 
coil annealing furnaces and four radiant tube fired fur 
naces for annealing flat sheets. The flat sheet furnaces 
have not been operated long cnough to obtain any con 
clusive data. 

The coil annealing furnaces are 8 ft-1 in. wide by 
34 ft-8 in. long and 14 ft-3 in. high. Each furnace is 
capable of handling 4 stacks of 72 in. coils piled 156 in. 
high—a maximum charge of 300 tons or 75 tons per 
stack. Each furnace is heated by 25 radiant tubes ar- 
ranged in 5 banks of 5 tubes each. The tube banks are 
located at each end of the furnace and between the four 
stacks. They are spaced approximately two feet apart 
vertically. 
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Base to furnace ratio is 3 to 1 making a total of 42 
bases. Each base is equipped with 4 recirculating pad- 
dle type fans driven by 15-hp motors at 1750 rpm. 

Combustion air is supplied by four centrally located 
blowers which deliver air at 40 oz. pressure. The air is 
piped to all bases where it can be connected to the fur- 
nace in the conventional manner. Coke gas at 4 psi is 
delivered to each base in the same manner. The gas and 
air are mixed in carburetors located on the top of each 
furnace. Mixture pressure varies from 30 to 35 oz. The 
waste gases are collected in a manifold on the furnace 
and exhausted to the atmosphere by means of a fan. 

Thermocouples are located in the base of each stack 
and one in the furnace. Temperature control is the 
switch-over type in which furnace temperature is the 
controlling medium until the work reaches a predeter- 
mined point at which the control switches over to the 
work. 

Convector plates are used between the coils to im- 
prove heating rate. 

At present it is the practice to use an orifice on the 
top coil in order to reduce sand pickup by the recircula- 
tion of the atmosphere under the cover. This orifice 
also tends to build up a differential between the outside 
and inside of the coil to help pass the atmosphere 
through the convector plates. Inner covers are similar 
to those used in the tin mill being plain mild steel. The 
furnaces have not been operated long enough to deter- 
mine cover life. 

With less than six months’ experience with this type 
furnace coupled with the problems encountered in 
starting up new facilities, it is obvious that our operat- 
ing practices are still in what might be called the ex- 
perimental stage. 

Unfortunately, as in the case of the flat sheet anneal- 
ing furnaces, the coil furnaces have not been in opera- 
tion long enough to collect any dependable data on 
performance. 


“QUALITY COMPARISON OF BOX VS 
STRIP ANNEALING OF TIN MILL 


PRODUCTS” 
By W.H. SWISSHELM 
Assistant Superintendent 
Tin Plate Dept. 
inland Steel Co. 
East Chicago, Ind. 


Radiant Tube Annealing of Tin Mill Products— 
Radiant tube annealing of tin mill products in the most 
modern installations, starts with a precleaned 66 to 
72-in. outside diameter coil. Each of the annealing 
bases will have four, six or eight circular hearths with 
circulating fans in each hearth, rated up to 15 hp. Us- 
ually 4 coils are piled on each hearth with a convector 
plate between each coil or at least in the two lower 
positions. Orifice plates are often used on the top coil. 

A cylindrical cover, either of mild steel or corru- 
gated stainless, is placed over each hearth and sealed 
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with sand. Air is purged from the inner cover with a 
non-oxidizing atmosphere after which the radiant tube 
furnace is lowered over the entire base and firing be- 
gins. The charge is brought up to the range of 1150 to 
1250 F steel temperature depending on temper re- 
quired, soaked out for a 4 to 8-hr period to assure uni- 
formity, and the furnace is then removed to another 
base holding a previously prepared charge. Firing rates 
of 8 tons per hr can be reached with ideal coil sizes and 
an average rate of 6 tons per hr is reported by one pro- 
ducer. 

After removing the furnace, the charge is cooled as 
rapidly as possible to below 300 F, at which time the 
inner covers can be removed and the charge broken 
down. Approximately 48 additional hours are required 
to cool the coils to a temperature suitable for temper 
rolling, for a total elapsed time of about 160 hrs. 

Auxiliary equipment consists of atmosphere genera- 
tors, forced air ventilation of the entire building to in- 
sure a good cooling rate, and a heavy duty overhead 
crane. 

Continuous Annealing of Tin Mill Products—Con- 
tinuous annealing of tin mill products usually includes 
cleaning as an integral part of the operation, therefore, 
it starts with a cold reduced coil directly from the five- 
stand tandem mill. 

The entry end of the line is designed to handle 30,- 
000-Ib, 72-in. outside diameter coils. There are alter- 
nate pay-off reels, a scrap reel, double-cut shear, four- 
seam welder with crop shear, No. 1 tension bridle, and 
a looping tower containing 580 ft of usable strip. 

From the tower, strip enters the cleaning section of 
the line. The cleaner is vertical with an immersion time 
of 4 seconds in 4 oz per gal sodium orthosilicate at 
190 F. The cleaning tank is followed by a hot water 
(200 F) rinse. 

After drying, strip goes through the No. 2 tension 
bridle, then over a dancer roll by means of which the 
required strip tension is maintained through the heat- 
ing and cooling sections. 

The strip then enters a pre-heating duct through 
which the products of combustion are counter flowed 
against strip travel. This is a single vertical pass of ap- 
proximately 50 ft which raises strip temperature to 
about 400 F. 

The heating section proper consists of a single ver- 
tical pass through a radiant cup furnace approximately 
50 ft high. There are 264 six-in. cups disposed on two 
parallel walls 8 in. from the strip pass line. The strip 
temperature is increased from 400 F up to 1300 F in 
about 4 seconds. 

From the heating section, the strip enters a refrac- 
tory lined slow cool in which it makes four vertical 
passes. Temperature drops from 1300 F down to 1200 
F in about 15 seconds. It then enters the fast cool sec- 
tion where temperature is reduced to 550 F in another 
six passes. The last fast cool chute is directly over a 
water quench tank in which the final cooling down to 
120 F is accomplished in one second. 

Following the quench tank the strip is dried, then 
goes through No. 4 tension bridle, the delivery looping 
tower containing 580 ft of usable strip, No. 5 tension 
bridle and to one of two tension reels. 

For the mill operator, the first essential in a quality 
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comparison is the actual physical condition of the 
products. In the production of tin mill products the 
strip, following annealing, is almost always temper 
rolled. Modern temper mills operate at speeds up to 
6000 fpm, and to achieve the production possible with 
such a mill speed, requires an exceptionally good piece 
of strip. Inland’s new radiant tube annealing depart- 
ment is laid out so that all material movement from 
cold reduction to temper rolling will be by conveyor, 
with the exception of the actual anneal charge build- 
ings and breaking down. This means the coils will be 
crane handled two or three times, which is quite an im- 
provement over present practice which requires at least 
six lifts and often more. 

In contrast, the strip anneal operation requires no 
handling of the coil on its edges at all. The up-ending 
and down-ending operations are eliminated, and all 
movements can be effected with ram tractors, which 
insures the absolute minimum of physical damage. 
Stickers on box annealed steel have always been a prob- 
lem for temper mill operators. Stickers can cause very 
serious drops in both productivity and yield. They can 
be caused by a variety of things, chief among which 
are: (a) uneven winding at cleaning line, (b) tight 
winding at cleaning line, (c) poor shape in the tandem 
rolled steel (ridges or heavy buckle), (d) handling 
damage, and (e) localized or general overheating. 

A strip annealing line cannot make a sticker. Stick- 
ers are the result of two or more coil laps being pressed 
tightly together while at an elevated temperature with 
an actual weld forming in extreme cases. Since the strip 
anneal exposes only a single strand to the high tem- 
perature at a time, it is impossible for sticking to occur. 

Another common defect associated with box anneal- 
ing is sand spots. This defect originates with grains of 
sand from the sand seals being caught between the 
wraps of a coil and being pulverized during subsequent 
temper rolling. This is especially difficult to prevent 
when using the modern high power recirculating base 
fans. Obviously, since sand seals are eliminated no sand 
spots can occur on a strip annealed product. 

Conversely, there are some defects originating with 
a strip anneal line that are unknown to producers who 
only box anneal. One of these is dimples caused by 
pick-up of scale or other foreign matter on the rolls in 
the high temperature zones. Light dimples are pro- 
duced almost continuously, but these are eliminated by 
temper rolling with no ill-effects. When they become 
heavy, temper rolling does not eradicate them com- 
pletely. and this can be a cause for rejection. The other 
major defect peculiar to strip annealing is heat buckle. 
This defect is characterized by a severely buckled 
region, usually only 3 to 4 in. in width, running longi- 
tudinally down the center of the strip. The cause of this 


TABLE | 
Physical Property Comparison 
Continuous Anneal vs Box Anneal 
Rockwell 30T Scale 





Continuous anneal Box anree! (T-4) 


As annealed. 56.8 54.0 
After tinning.... 64.0 61.0 
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is too much tension for the operating temperature and 
section being run. This defect can be extremely serious. 
It may cause a broken strip on the line, damaged tem- 
per mill rolls, or, at least, loss in productivity at the 
mill. 

The normal absence of strip defects in the strip an 
neal product results in a 10 to 50 per cent increase in 
temper mill productivity over normal box annealed 
steel. 

One additional advantage enjoyed by strip anneal 
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Figure 1 — Charts give a comparison of hardness uniform- 
ity for continuous anneal product on the left and box 
anneal T-4 on the right. 


operators is the improvement in strip shape generally 
noted in passing through the line. The combination of 
tension, although light, and the elevated temperatures 
tend to pull out many variations in shape that box an- 
nealing would not affect. 

The comparison of physical properties is illustrated 
by Table I and Figure 1. These comparisons are of a 
similar analysis of mechanically capped steel, the box 
anneal material having been annealed according to 
T-4 practice. Note that both the as annealed hardness- 
and finished tinplate hardness of the continuous an- 
neal material is approximately 3 points above the box 
anneal. However, the hardness uniformity of the strip 
anneal material is much superior to that of the box 
anneal. 

Table IT illustrates most conclusively one of the out 
standingly good characteristics of the continuous an 


TABLE I! 


Corrosion Resistance Comparison* 
Continuous Anneal vs Box Anneal 


Continuous anneal Box anneal 
iron solution test (m¢), 
average for 100 
samples 10 83 


Edge Center Edge Edge Center Edge 


Pickle lag (sec), aver- 
age for 50 samples 10 6 10 59 35 57 


* American Can Co. — Grade A specification. 
No. 1 Low pickle lag value 10 sec or less must be maintained. 


No. 2 -- Low iron solution test values under 20 together with 
demonstrated pack comparable to material tinned on elka- 
line electrolytic line using an inhibited pickle. 
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neal product. This table shows a comparison of the cor 
rosion resistance factors that are required to meet the 
\merican Can Co. Grade A specification. Note that the 
iron solution maximum value of 20 is easily met by the 
continuous anneal product while the box anneal mate 
rial has an average value of 83. 

The pickle lag values are equally outstanding. The 
specification calls for a maximum of 10 seconds which 
the continuous anneal material meets, while the box 
anneal product has center test of 35 seconds and the 


edges are 59 and 57 seconds. 


“SINGLE STACK COIL ANNEALING” 
By W. F. CARTER* 
Assistant General Superintendent 
Acme Steel Co. 


Chicago, Ill. 


A IT is the purpose of this paper to relate briefly and 
to discuss operating experiences at Acme Steel Co.'s 
strip mill at Riverdale with modern, single-stack, high 
convection, radiant tube coil annealing furnaces, and 
lo compare it to experience with equipment previously 
available at our mill. [tis not the purpose of this paper 
to compare the furnaces nor their performance with 
other modern types of equipment. 

Historically, Aeme Steel Co. entered the strip steel 
business in the middle twenties, and has been a pro- 
ducer of high quality strip steel for approximately 30 
vears. The equipment initially installed and employed 
for annealing consisted of five coal-fired “box” type 
furnaces. These were later modified to burn producer, 
then finally natural gas, and additional furnaces of the 
same general type were installed until a total of 16 was 
reached, with an annual capacity of approximately 
72,000 tons of low carbon deep drawing steel. 

Figure 1 shows a box in position to be charged into 
the heating furnace. The overall dimensions of the unit 
shown are approximately 22 ft long x 92 in. wide, x 85 


. ] Yeceased 


Figure 1 — The first equipment was composed of five coal- 
fired box furnaces. 








Figure 2 — Single stack radiant tube units of 36,000 tons 
annual capacity were installed in 1953. 


in. high. The total weight of such units with a charge 
averages approximately 31 tons with a charge weight 
of only 19 tons. The usual heating cycle averages ap 
proximately $2 hours. This amounts to a production of 
approximately 0.6 ton per furnace hour. When a cooling 
cycle for the boxes of 72 to 90 hours is added, depend- 
ing upon the atmospheric temperature, a floor to floor 
cycle of 104 to 122 hours is obtained. The cooling rate 
therefore varies between approximately 0.2 up to ap 
proximately 0.25 tons per hour. In mid-summer during 
periods of high production when it is necessary to 
crowd the boxes in the cooling area, cycles of 5 days 
(floor to floor) are common. The gas consumption on 
this furnace runs approximately 2,200,000 Btu per ton 
of coils annealed. This high consumption is due of 
course to the relatively inefficient combustion obtained 
in these furnaces and the necessity for heating approxi 
mately 12 tons of cast steel, base and cover for each 19 
tons of coils annealed. 

Note also the sand seal which is used on the anneal 
ing base shown. Those in attendance which have oper 
ated such equipment are familiar with the difficulties 
which can and do arise from the failure of such seals, 
as well as the “housekeeping” problems generated by 
the presence of sand in the annealing department, and 
the problems that can be encountered in the subse 
quent operations as the result of sand becoming en 
trapped in the coils and being unintentionally trans 
ported to the subsequent operations. 

While this equipment served to produce many thou 
sands of tons of serviceable steel over a period of many 
years, its performance from the quality point of view 
and its productivity became increasingly inadequate 
during the 1940's and the addition of more modern 
equipment became imperative. 

A study of Acme’s requirements were made during 
the late 1940's with the result that additional equip- 
ment of the single stack, radiant tube type with ap 
annual capacity of approximately 36,000 tons was pur 
chased and placed in operation early in 1931. The sec 
ond addition of 36,000 tons annual capacity was placed 
in operation in mid-1953. 

Figure 2 is a general view of the complete installation 
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Figure 3 — Shape of curved vanes in compensating con- 
vectors adjusts for the use of radiant heat in the out- 
er wraps of the coil. 


which consist of 16 stools or bases and 7 furnaces for 
annealing 25-ton charges of 48-in. diameter coils 
stacked to a maximum 120-in. height. This particular 
equipment was selected after a careful study of all 
available types, because it provided many features 
which are important to a mill which produces quality 
strip steel items in a wide variety of chemistry, widths, 
gages, and finishes, and where quantities ordered very 
frequently run as low as a few hundred pounds. 

More important of these features are these: the 


Figure 4 — Stack of steel coils shows convector locations. 


ae —— 





IRON AND STEEL ENGINEER, MARCH, 1955 





single stack charge and the circular furnaces provide 
maximum surface area per ton of steel in the charge 
with the result that a high rate of heating may be 
safely attained. This, of course, results in shorter 
cycles. Equal spacing of radiant tubes about the charge 
provides for uniform heat transfer to all parts of the 
charge. This design also incorporates an oil seal which 
provides positive trouble-free sealing of the protective 
atmosphere and eliminates the other problems pre 
viously caused by sand. Other important features of 
the design are the large capacity recirculating fans and 
separators or convector plates which jointly provide 
for controlled flow of the gases around and between 
the charge, and which promotes higher heating and 
cooling rates and better temperature uniformity 
throughout the charge. These high heating and cooling 
rates result in very short cycle times (floor to floor) , 
which is an important matter during competitive times 
when the difference of a few days in delivery promise 
may very well determine to whom the order is given. 

These features can best be understood by referring 
to Figures 3, 4, 5 and 6. Figure 3 is a separator or con 
vector plate. Note the ribs which support the coils and 
form ducts for controlling gas flow over the coil edges. 
The total thickness of these plates is 11% in. It has been 
our experience that these convector or separator plates 
are very effective in reducing the heating and the cool- 
ing time. Figure 4 shows a complete charge on a stool 
with a convector plate between each coil. On narrow 
widths, each coil obviously cannot be separated from 
its neighbor by a convector plate because the space 
taken up by the convectors becomes excessive and 
charges might suffer seriously. The practice on narrow 


Figure 5 — The principle of the radiant convector furnace 
is shown in this sketch. Arrows indicate flow. 
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width material is to use a convector plate at 12 to 18-in. 
intervals. 

Figure 5 is a diagram of the controlled gas flow ob- 
tained by use of the fan, convector plate, and the 
“sleeve” or inner liner. 


of the furnace reaches 1250 F. When using this prac- 
tice, the gas consumption is approximately 900,000 Btu 
per ton. This consumption is approximately 40 per 
cent of that experienced with the old furnaces. 

Figure 7 plots the weekly average rates of cooling 
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Figure 6 is a drawing of a cooling cover which is em- 
ployed to accelerate the cooling of the charge after an- 
nealing. After the removal of the furnace, this cover is 
placed over the charge and annealing cover. It provides 
accelerated cooling by forcing air from the fan shown 
at the top along the side of the annealing cover until a 
temperature of approximately 500 F is attained, where 
the cooling is further accelerated by the addition of a 
water spray applied to the top of the annealing cover. 

Table I shows the results obtained when annealing 
maximum diameter coils, but with a charge weight be- 
low maximum because of a low piling height. Note that 
the heating rate is approximately 21% times the heat- 
ing rate of the old box type furnaces (1.56 tons per hr 
vs 0.6 tons per hr), and the cooling rate is approxi- 
mately 4 times that of the old furnaces (0.95 tons per 
hr vs 0.225 tons per hr). Unfortunately, this type of 
charge is not very common in our strip mill. Most 
charges are made up of coils of various widths and 
diameters with a resulting loss in capacity. Under aver- 
age conditions, our charges are approximately 38,000 
Ib and the production then averages approximately 
1.3 tons per furnace hr. This rate applies to the anneal- 
ing of low carbon deep drawing steel when using a soak- 
ing period of 8 hr after the thermocouple in the bottom 


TABLE | 


Low Carbon Anneal 


Coil size (approx) 

Inside diam — 16 in. 

Outside diam — 48 in. 

Width — 16.5 in. 

Weight — 7160 Ib (average) 
Number of coils per furnace charge — 6 
Average weight per furnace charge — 43,000 Ib 
Average tons per hour of heating —- 1.56 
Average tons per hour of cooling — 0.95 
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and heating with average charge size when annealing 
high carbon steel to a pearlitic structure. This data was 
prepared originally to show the effect of the number 
of combustion tubes on the performance of the furnace. 
The data on the left was collected while operating three 
six-tube furnaces (those first installed) and one nine- 
tube furnace which was purchased later to provide ad- 
ditional capacity when annealing high carbon steel. 
The data on the right hand side of the figure was col- 
lected after converting the three original furnaces from 
six to nine tubes and after placing into operation the 
second addition of furnaces which were of nine tube. 
Note that the production rate increased from an aver- 
age of 1.05 tons per furnace hour to an average rate of 
1.15 tons per furnace hour, or approximately 10 per 
cent. Since the charge size remained almost constant, 
see the lower portion of figure, the increased produc- 
tion is obviously due to a decrease in heating time. It is 
interesting to note that the cooling time (top of figure ) 
increased with the use of nine-tube furnaces. This has 
been interpreted to be an indication that more uniform 
heating has resulted from the use of nine tubes. This ts 
probably true since no changes were made in the cool- 
ing conditions and is therefore due to the total heat 
content or the charge being somewhat higher than 
under previous heating conditions. It is interesting to 
note the effect of charge size on both the heating and 
cooling rates as expressed in tons per hour. The form 
of the curves are almost identical and indicate a high 
degree of correlation between charge size and produc- 
tion. This, of course, is not a new discovery and is in- 
teresting only because it is an additional study and 
adds to the information already available. 

Figure 8 plots the results obtained during the same 
period of time covered by Figure 7 when using a sub- 
critical spheroidizing annealing cycle with a long soak 
period. Changes in equipment from three six-tube and 
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Figure 7 — Chart shows average rates of cooling and heat- 
ing when annealing high carbon steel to a pearlitic 
structure. 


one nine-tube furnace to furnaces employing 9 tubes 
has again resulted in an increased production. In this 
instance, it is of smaller magnitude because of the effect 
of a long soaking period which remains the same during 
each period of time as well as a lower maximum furnace 
temperature which is used to avoid over-heating. The 
effect of charge size upon the heating and cooling rates 
is again expressed in tons per hour. 


“CONTINUOUS ANNEALING” 
By JOHN SOYRING 
General Foreman, Annealing 
Tin Mill Cold Reduction Dept. 
United States Steel Corp. 
Gary Sheet and Tin Mill 
Gary, Ind. 


A IN the processing of light gage steel for the various 
types of coated tin plate or uncoated black plate, the 
annealing or heat treating operation, in most plants, is 
the longest time consuming operation. In most plants, 
a coil is delayed in the production schedule from four 
to seven days, depending on the size and type of an 
nealing furnace used. At the present time, there are at 
least five types of batch coil annealing furnaces used 
by the various tin plate producing units. In addition, 
various continuous type annealing furnaces are in use. 
\t Gary Sheet and Tin Mill, there are both the batch 
tvpe and the continuous type annealing equipment. 
The present as well as the future improvements in 
batch annealing operations will include not only the 
heating evele, but also, the cooling evcle which in the 
past had been taken into consideration only by the 
addition of another base or floor area for cooling an- 
nealed coils. 

At Gary Sheet and Tin Mill there is a continuous 
strip annealing line, which accomplishes three separate 
operations; namely, cleaning, annealing, and cooling of 
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Figure 8 — Chart shows average rates of cooling and heat- 
ing when annealing high carbon steel to a spheroidal 
structure. 


“cold reduced only” strip. The line has been engi 
neered to produce thirty tons per hour of clean, bright 
and uniformly annealed strip of various widths and 
thicknesses. At the present time the annealed coils 
weigh about 12,000 lb each and widths vary from 24°, 
to 35% in. and thickness from 0.0083 to 0.0147 in. 

The various separate units of equipment consist of 
the cleaning or the entry section, the heating section 
and the cooling or exit section of this line. 

The cleaning section comprises the conventional 
strip processing pay-off equipment such as entry end 
coil cars, two expanding mandrel type pay-off reels, 
double wheel seam welder with the required pinch rolls, 
and shear. The pay-off reels, coil hoists, and coil cars 
are designed to handle 30,000-lb maximum coils with 
an outside diameter of 66 in. In order to make satis- 
factory seam welds, line speed is slowed to 450 fpm. 
The seam welding itself takes approximately 14 sec 
onds. 

In order that the strip surface will be free of contam 
ination from the rolling solutions or oils before it is an 
nealed, the strip must be cleaned. This is accomplished 
in six vertical, twelve-ft passes in an alkaline solution 
which is controlled at a temperature of about 190 to 
200 F with a solution strength of 2) or less ounces of 
orthosilicate per gallon of water. On the Gary unit, 
four of the six passes use electrolytic action. The power 
for the electrolytic action is furnished by two 24-volt, 
7500-amp generators, and the current flow is reversed 
every time the seam welder makes a weld. There are 
several features about the cleaner that assist in making 
a clean strip prior to annealing. The solution is contin 
uously recirculated and the counter-flow cascading sys 
tem in the cleaner tanks has very definite benefits. Sine 
this cleaning is basically a washing operation, the results 
are accomplished with the aid of the electrolytic action 
helping to free the surface oils and then the caustic 
solution forming a soap type solid. This dirty solution, 
overflowing into the storage tank in the basement, sep 
arates in suspension. Some of the contaminants enter 
the bottom of the storage tank. About twice the 
amount of solution that is required to fill the electro- 
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lytic cleaner tank is carried and in this way the flow 
rate is slow enough for the solid contaminants to settle. 
The intake outlet for the recirculating solution pumps 
is high enough from the bottom of the storage tank so 
the solid material will not be recirculated if the tank is 
cleaned out every week or ten days. In the electrolytic 
cleaner tank, the sink rolls are above the bottom of the 
tank and are far enough to keep the strip free of the 
solids. During strip breaks in the cleaner section, clean 
water flushing of the tanks is done to keep the solid con- 
taminants fairly well washed out from the bottom of 
these tanks. 

After the washing operation, the strip goes through 
a scrubber unit. Two nylon brushes are used on each 
side of the strip. The best arrangement of brushes 
would be to back up each brush with a steel roll instead 
of a single large steel roll backing up two brushes. The 
tip speed of the nylon brushes is about nine times the 
top strip speed which tends to give a much better 
brushing action to the surface of the strip. Clean warm 
water is sprayed onto the brushes to keep the brushes 
as free as posible from any cleaner solution. Volume of 
water flow is important in this unit, and adequate 
draining must be maintained in order to avoid the 
brushes re-depositing cleaner solution. After this scrub- 
bing, the strip goes into a hot water rinse. Here the 
strip goes through about a 12-ft vertical dip rinse in 
water at 200 F and finally through a hot water spray. 
After a wringer roll, just above the hot water sprays, 
the strip goes through a hot air blast that dries the 
strip. 

In order that the strip can be maintained in contin- 
uous movement through the furnace section of the line 
while the cleaner section is stopped for the welding of 
two coil ends, there is a storage section in the line. This 
is a free, loop type storage and amounts to about 400 
ft of strip in three separate loops. The amount of strip 
in each loop is controlled by photo-electric cells that 
will speed up or slow down the strip from this point to 
the pay-off reel. At higher speeds, there is a certain 
amount of twisting present in the long loops that can 
be controlled with the help of drag magnets. This 
twisting motion will tend to cause the strip to climb 
out of the entry guides ahead of the pinch rolls and 
cause strip breaks or damaged edges. From this stor 
age, the strip travels through tension bridles and 
through a back tension regulator and over a split self- 
aligning centering roll before entering the annealing 
furnace vertically. 

The furnace section of this line consists of the heat- 
ing and holding zones which are vertical passes of about 
51 ft in length. The strip is heated in six passes by 107 
radiant “W” shape alloy tubes arranged in seven ver- 
tical rows. These 107 heating elements are grouped 
into six controlled firing zones. The firing control is an 
“on” or “off” control, and our fuel is coke oven gas. 

The burner or “firing leg” is the top tube of the ver- 
tical “W” shape 25-12 alloy tube. The products of com- 
bustion are drawn through the tube by an eductor sys- 
tem. The eductors are set to give a negative pressure 
inside the heating tube at all times so the pre-mix gas 
and air pilot lights can be kept burning and exhausting 
all the time. The combustion air for the burner is drawn 
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in around the bottom of the exhausting leg of the tube 
to the eductor header. When a zone is to open for fir- 
ing, the eductor opens for the zone, increasing the nega- 
tive pressure inside the radiant tube so as to pull in 
combustion air just before the coke oven gas valve is 
opened to the burner. Since the combustion air is drawn 
in around the exhaust leg of the tube, we obtain 400 to 
500 F pre-heat in the air to the burners which is a big 
factor in our fuel economy. Fuel consumption varies 
from as low as 700,000 to 775,000 Btu’s per ton which 
is a very good figure for heating steel. This type of 
heating system has a definite advantage since, when 
there is a tube failure in the form of a hole or crack, 
there will be very little chance of the products of com- 
bustion getting into the furnace atmosphere to cause 
surface conditions on the annealed strip that will cause 
some trouble in coating operations. One disadvantage 
of this type of heating is that the radiant tube is sub- 
jected to hard usage since the burner fires wide open 
or closed instead of a constant firing. Another source of 
trouble with this type of a system is that there is a 
constant loss of atmosphere gas when there are any 
fractured tubes in the furnace. 

The strip temperature reaches the annealing range 
in the third to fourth pass of the furnace. To reach this 
temperature at a 30-ton per hour rate, the furnace tem- 
peratures are maintained at approximately 1600 to 
1675 F, and the exit strip temperature runs about 1200 
F as it enters the electrically heated holding zone of the 
furnace. This zone also has six vertical passes of about 
51 ft each. The heat for “soaking” or holding the strip 
temperature is furnished by electrical heating elements 
suspended by alloy pins on each of the four side walls 
of the unit. The power input is small because of the well 
insulated construction of this zone, and also because 
the strip temperature leaving this zone is about 40 F 
lower than it enters. From the holding zone the strip 
enters the cooling section of the line. 


The cooling section of the line is made up of four 
separate zones; namely, the slow cool, the fast cool, the 
air blast tower, and the exit end with its storage loops, 
dual back tension bridles, shear, two winding reels and 
the necessary coil discharge equipment. Controlled 
slow cooling of the annealed strip to around 850 F is 
accomplished by two passes provided with pipes 
through which air is blown. The fast cool zone consists 
of 20 vertical passes with water jackets. This type of 
cooling is effective down to about 600 F but cooling 
from here down requires different heat transfer prin- 
ciples. An attempt is made to speed up the last 350 F 
of cooling by circulating the atmosphere gas and creat- 
ing turbulence in the cooling chute. The use of water 
cooled rolls in the final cooling passes could be very 
effective. Where some discoloration of the annealed 
strip is not objectionable, the water dip could also be 
used to reach final cooling temperatures. Final cooling 
is accomplished by two vertical passes between air 
blast chutes after the strip leaves the furnace cooling 
zone, plus some additional cooling as the strip travels 
through the exit end bridles, loops and onto the rewind 
reels at which point the strip will average a little over 
200 F. 


To sum up, the continuous cleaning and annealing 








IRON AND STEEL ENGINEER, MARCH, 1955 










line operation has its ever-present problems, a few of 
which have been solved, and these are as follows: 

In order that line speeds could be raised from around 
550 to over 900 fpm through the furnace, it was neces- 
sary to first balance and perfectly align the motor 
driven furnace rolls. Then the rolls had to be shaped in 
order to obtain the self-centering effect of the centering 
rolls. Back tensions as controlled by the tension unit 
ahead of the furnace were found to be of minor im- 
portance for strip guiding. In order that the strip would 
enter the furnace well centered, a split self-aligning roll 
was installed ahead of the strip entry into the furnace. 
The tracking of strip through the cleaner was also im- 
proved by shaped rolls. 

Since the strip travels over both rubber and steel 
rolls, the strip surface is subjected to various surface 
hazards. In the holding and slow cool zone, the alloy 
rolls are subjected to a build-up condition that is prob- 
ably due to the air infiltration into the furnace which 
causes an oxide build-up and requires polishing for 
removal. There are solution salt build-up conditions in 





the cleaner section that also cause surface damage as 
well as off tracking through the cleaner. This results 
in poor cleaning or strip breaks. 

The major roll problem, however, is with the rubber 
covered rolls. Much improvement has been made by 
the rubber people in providing a rubber roll that can be 
called non-glazing and one that can withstand higher 
temperatures. The non-glazing feature helps to im 
prove roll life because the rolls can be used four and 
five times longer before the frictional and tracking 
quality of the roll requires surface grinding. The abil 
ity to withstand higher temperatures avoids the 
chances of getting rubber pick-up on the annealed strip 
surface. Obviously, strip contaminated with rubber 
will not tin coat. 

With the continuous cleaning, annealing and cooling 
line in Gary, it is possible to cut off the average six-day 
delay in processing coils that is required for annealing 
in the batch type coil annealing department. While 
there is a place for continuous strip annealing, it is un 
likely it will replace all batch type annealing. 
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By RUDOLPH TIETIG, JR., Engineer, A. J. Boynton and Co., Chicago, Ill. 


Ferro-Manganese Additions 
in Open Hearth Steelmaking 


.... controlled addition of manganese at 
proper point in ladle accomplished by 
mechanical feeder should give a mini- 
mum saving in manganese cost of $0.15 
per ingot ton, and for some grades of 
steel, reductions in cost up to $0.30 a ton 
.... unit was amortized in less than six 


months .... 





A THE addition of ferro-manganese to an open hearth 
heat may be made to the furnace just prior to tapping. 
or to the ladle while the steel is running into it, or partly 
to the furnace and partly to the ladle. Because the loss 
of manganese through oxidation is smaller when the 
addition is made to the ladle, it is desirable to follow 
that practice whenever possible. However, many oper 
ators and metallurgists believe that there is a limit to 
the amount of manganese that can be so added. For 
example, the United States Steel Corp. has a limit of 
about 17 lb of the ferro-alloy per ton of ingots. The 
late Dr. Herty stated at the 1941 Open Hearth Con 
ference of the AIME that “an excessive ladle addition 
of manganese is when you begin to get non-uniformity 
in the ingots.” He then cited as an example of maxi- 
mum practice, the addition to the ladle of 1700 lb of 
the alloy to a 120-ton heat, which is equivalent to 14.1 
Ib per ton of ingots. 

\ special committee of the American [ron and Steel 
lustitute published in 1949 a report entitled “Prob 
lems Involved in the Conservation of Manganese.” 
This report states that “there are definite limits to the 
amounts of manganese which can be added to the ladle 
from a steel quality standpoint for various grades and 
the balance of the manganese must be added to the fur 
nace.” The report did not state what these limits were. 


METHOD OF ADDING ALL MANGANESE 
TO THE LADLE 


A search through the literature on the subject of 
manganese additions and conservation did not disclose 
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the reasons why no more than, say, 17 |b of ferro-man 
ganese per ton of ingots could be added to the ladle. 
This was of particular interest during the stages when 
the designs for the open hearth plant of the Lone Star 
Steel Co. were being developed. It was known that one 
of the principal grades of steel to be made at that plant 
would be 0.23 to 0.26 per cent C., 1.00 to 1.15 per cent 
Mn. semi-killed steel for A. P. I. casing. This grade 
would require the addition of about 28 to 30 lb per ton 
of ingots of 80.0 per cent ferro-manganese if it were all 
added to the ladle. Hence, consideration was given to 
means by which that amount could be introduced into 
the ladle and still give a satisfactory product. 

It was assumed that the reason ladle additions of 
manganese were limited was due to the method of 
making the addition. In most plants, except where it 
was thrown in by shovel or in bags, the material was 
added through a hopper and chute arrangement fitted 
with a gate. When the ladle was about one-third full, 
the gate was opened allowing the manganese to fall 
into the ladle at an uncontrolled rate. If too much ma- 
terial were added at one time, some might float on top 
of the steel and eventually enter the ladle slag, or 
localized freezing might occur. It was therefore felt that 
the rate of adding the manganese should be controlled 
to correspond to the rate the ladle was being fi'led. 

Also considerable importance was attached to the 
point in the ladle where the addition was made. It was 
thought that the manganese should contact the molten 


steel as near as possible to the descending stream, and 
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then enter the swirl of metal which results from offset- 
ting the ladle with respect to the furnace runner. 

Both the ability to control the rate of adding the 
material and the provision of a means for adding it at 
the correct location were incorporated in the design 
of what may be termed a ladle additions feeder. 

This mechanism is shown in Figure 1. It consists of a 
hopper, an electrical vibrating feeder, and a chute. The 
assembly is moved forward and backward by two air 
cvlinders. As it moves forward, the chute, which rides 
ona fixed roller, is lowered toward the ladle and its end 
approaches the desired location. After the material has 
heen added, the assembly is moved backward, thereby 
preventing damage to the chute as the metal ap 
proaches the top of the ladle. Additions are generally 
started when the ladle is about 20 per cent full and 
completed by the time it is 80 per cent full. The rate of 
feed is adjusted manually by turning a small hand 
wheel on a control panel. The rate can be varied over 
a wide range. The feeder shown in Figure 1 can be regu- 
lated to add 10,000 lb of manganese in three minutes, or 
3,000 Ib in twenty minutes or even longer. 


TEST DATA 


Each of the four furnaces in the plant of the Lone 
Star Steel Co. is equipped with a unit. Figure 2 shows 
one of the units in its retracted position. Their per- 
formance has been entirely satisfactory as indicated 
by data in Tables I, II], and IV. Table I consists of 
data pertaining to amounts of manganese added and 
manganese recovered. Tables III and IV give data con- 
cerning the manganese spread in the individual heats. 
Kighty-two heats, selected at random, were studied to 
obtain the information in these tables. 

Regarding the data in Table I, the following should 
he noted: 


TABLE | 


Data Pertaining to Manganese Added and Recovered 


Item No. 
1 Steel analysis ordered — Carbon — 0.23 to 0.26 per cent 
Mn 1.00 to 1.15 per cent 
P 0.025 per cent max 
S 0.045 per cent max 
Si 0.04 to 0.06 per cent 
2 Average weight of heats, including butts 


and skulls 
3 Manganese in bath prior to tap 
4 Manganese in ladle test at middle ingot 
5 80.0 Per cent ferro-manganese added to 


217.9 tons 
0.16 per cent 
1.09 per cent 


ladle 6073 Ib 

6 Ferro-Mn added to ladle per ton ingots 27.9 Ib 

7 Manganese added to ladle 4871 Ib 

8 Manganese in bath prior to tap 697 Ib 
9 Manganese in bath plus manganese 

added to ladle 5568 Ib 

10 Manganese in ingots, butts and skulls 4750 Ib 

11 Manganese lost on tapping 818 Ib 


12 Manganese recovered 
13. “FeO in final slag 
14 Cin bath at tap 


85.3 per cent 
14.35 per cent 
0.16 per cent 
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Item No.1—The steel analysis ordered with respect 
to the carbon and manganese ranges is much more rigid 
than that required by the standards of the American 
Iron and Steel Institute. For the grade of steel ordered, 
the standard range for carbon is 0.07 per cent and for 
manganese 0.30 per cent. These ranges should be com 
pared with 0.04 per cent for carbon and 0.16 per cent 
for manganese, that were ordered. No difficulty was 
encountered in staying within these limited ranges. 
Only three heats out of the 82, or 3.7 
classified as missed because of manganese content. This 


per cent, could be 


is a much superior practice to that reported in a study 
by the American Iron and Steel Institute designated 
as “Contribution to the Metallurgy of Steel—No. 35, 
Survey of Open Hearth Alloy Steel Off-Heats and 
Residual Elements.” Data taken from that study, 
which was published in 1949, are given in Table II. 


TABLE II 


Data Pertaining to Heats Not Meeting Manganese Specification 


Specified Number 
Manganese range of Total of heats Per cent 
level, manganese number outside of total 
per cent Content, of heats manganese heats 
per cent specification missed 
0.60 to 0.90 0.20 5370 490 9.1 
0.70 to 1.00 0.25 4252 179 4.2 
0.70 to 1.00 0.30 1317 14 1.1 


The data in the Institute study indicate that the 
higher the manganese level, the greater the number of 
heats that will be missed for a given manganese speci 
fication range. Since the manganese level of the 82 heats 
was 1.00 to 1.15 per cent and since the range was only 
0.16 per cent, it could be expected that 10 to 20 per 
cent of the total heats might have been missed because 
of manganese content. It is believed that the method 
of adding the manganese was the principal factor in 
holding the missed heats down to the previously stated 
total of 3.7 per cent. 

Item No. 2—The heat weight of 217.9 tons includes 
both usable and scrap butts and ladle skulls. Other pit 
scrap Is not included. Since there was only one running 
stopper in the 82 heats, the amount of other pit scrap 
was small. 

Item No. 3—All but 20 of the heats studied had 2,000 
lb of spiegel added to the bath about 15 minutes before 
tapping. Since no preliminary tests were taken after 
adding the spiegel, the manganese content of the bath 
for those heats where spiegel was used was calculated 
by adding a percentage equal to 50 per cent of man 
ganese in the spiegel to the last preliminary test. Where 
spiegel was not added, the last preliminary test was 
used. 

Item No. 4—I|t was assumed that the ladle test taken 
at the middle ingot represented the average manganese 
content of the heat. An average of the tests at the first, 
middle and last ingots would not be as nearly correct 
because a ladle test taken at the last ingot is frequently 
much lower than if it were taken at the second last 
ingot. This is due to the action of the ladle slag on the 
metal. 
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Item No. 5—The ferro-manganese used was a nomi- 
nal 80.0 per cent grade. Actually, most of it added to 
the 82 heats analyzed 80.2 per cent. This was taken into 
consideration in calculating the amount of pure man- 
ganese added. 


Item No. 6—To this weight of 27.9 lb of ferro-man- 
ganese per ton of ingots may be added 1.4 lb of 50 per 
cent ferro-silicon which was also added to the ladle. 
The total average ladle additions were therefore 29.3 lb 
per ton ingots. The maximum amount of ferro-man- 
ganese added to any of the 82 heats was 31.5 lb per ton 
of ingots, butts, and skulls. 

Item No. 7—The weight of pure manganese added 
to the ladle was, as previously mentioned, calculated 
by multiplying the weight of the ferro-alloy by its 
actual manganese content. 

Item No. 8—The weight of manganese in the bath 
was calculated by multiplying the weight of the ingots, 
butts and skulls of the individual heats by the last 
preliminary manganese analysis plus the necessary ad- 
justment for spiegel, when it was used. 

Item No. 9—This amount of 5,568 lb is the sum of 
Items No.7 and 8. 


Item No. 10—The manganese in the ingots, butts 
and skulls was calculated by multiplying their weights 
in the individual heats by the ladle test at the middle 
ingot for the same heat. 

Item No. 11—The manganese lost on tapping was as- 
sumed to be the difference between Items No. 9 and 10. 

Item No. 12—The per cent of manganese recovered 
was calculated by dividing Item No. 9 into Item No. 
10 and expressing the result as a per cent. This method 
of calculation does not distinguish between how much 
of the manganese lost was residual manganese and how 
much was manganese added to the ladle. In some 
plants it is assumed that there is no loss of residual 
manganese on tapping, and that all manganese lost is 
part of the manganese added to the ladle. This has led 
to the term “Manganese efficiency” which, using the 
data in Table I, would be manganese added to the ladle 
(Item No. 7) less manganese lost on tapping (Item No. 
11) divided by the manganese added to the ladle (Item 
No. 7). This equals 83.2 per cent. However, it is most 
unlikely that there is no residual manganese lost in tap- 
ping. In fact, it is more probable that the percentage 
of residual manganese lost on tapping is greater than 
the percentage lost of manganese added to the ladle. 
The remarks by Mr. L. F. Reinartz at the 1941 Na- 
tional Open Hearth Conference of the AIME in com- 
menting on certain German practices intended to con- 
serve manganese bear out this opinion. 

Item No. 13—This is the average of the FeO in the 
slags of the 82 heats. The slag samples were taken im- 
mediately before adding the spiegel. 

Item No. 14—This is the average of the carbon con- 
tent of the samples of the 82 heats taken immediately 
before adding the spiegel. The manganese in these sam- 
ples was the basis for determining the residual man- 
ganese. 


As previously stated, Tables III and IV present data 
based on the 82 heats studied that relate to the man- 
ganese spread within the individual heats. Table III 
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lists the number of heats having a particular spread 
from the ladle test at the first mgot to the ladle tests 
at the middle ingot and from the ladle test at the first 
ingot and the ladle test at the last ingot. 
TABLE Ill 
Data Pertaining to Manganese Spread 


Ladle tests at Ladle tests at 


Spread first and middle ingot first and last ingot 
per cent Mn No. of heats No. of heats 

None 28 12 
0.01 8 9 
0.02 22 16 
0.03 13 9 
0.04 6 11 
0.05 3 10 
0.06 1 7 
0.07 1 5 
0.08 3 
82 82 


Average 82 heats: 
Ladle tests at first and middle ingot 
Ladle tests at first and last ingot 


0.017 per cent Mn spread 
0.032 per cent Mn spread 


Table III should be compared with data submitted 
by R. D. Hindson of the Steel Co. of Canada in a paper 
entitled “Factors Affecting Spread in Manganese Be- 
tween First and Last Ingots,” which was presented at 
the 1951 Open Hearth Conference of the AIME. In this 
paper the reported manganese spread for fully killed 
0.90 to 1.50 per cent manganese heats is as follows: 


First ingot to middle ingot 

First ingot to third to last ingot 
First ingot to second to last ingot 
First ingot to last ingot 


0.008 per cent Mn 
0.030 per cent Mn 
0.049 per cent Mn 
0.070 per cent Mn 


Table IV lists as a percentage of the 82 heats the 
number of heats having a manganese spread equal to 
or less than a particular per cent from the ladle tests at 
the first and middle ingots and the ladle tests at the 
first and last ingots. 


TABLE IV 


Manganese Spread —- Cumulative Bases 


Ladle tests at Ladle tests at 


Spread, first and middle ingot, first and last ingot, 
per cent Mn per cent of total heats per cent of total heats 
None 34.1 14.6 
0.01 or less 43.9 25.6 
0.02 or less 70.7 45.1 
0.03 or less 86.6 56.1 
0.04 or less 93.9 69.5 
0.05 or less 97.7 81.7 
0.06 or less 98.8 90.2 
0.07 or less 100.0 96.3 
0.08 or less 100.0 100.0 


It is apparent from these tables that no difficulties 
have been encountered with excessive manganese 
spread due to making all the additions to the ladle. In 
only three instances is the spread from first to last in- 
got equal to one-half the manganese specification range 
of 0.16 per cent, and as previously stated, that speci- 
fication is much narrower than is customary. 
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ECONOMICS OF MANGANESE ADDITIONS 


The test data having shown that up to at least 31.5 
lb of ferro-manganese per ton of ingots can be success- 
fully added to the ladle, consideration should be given 
to savings in manganese to be obtained from making 
such additions. These savings occur in two principal 
ways. 


1. The recovery of manganese added to the ladle is 
about 10 per cent greater than if it were added to 
the furnace. 

2. A narrower manganese specification is possible; 


hence, manganese additions can be calculated 
about 0.05 points lower than if some or all were 
added to the furnace. 


The basis for this figure of 0.05 percentage points is 
the data found in Table II. These data indicate that in 
order to equal the results when using the feeder with 
respect to heats missed, the manganese specification 
range must be a minimum of 0.26 per cent. It may have 
to be greater because the manganese level of the heats 
in Table II were less than those studied for this state- 
ment. A common method of calculating manganese ad 
ditions is to aim at the middle of the range. By reduc- 
ing the range from 0.26 to 0.16 percentage points, which 
the test data show are possible, means that instead of 
calculating the manganese to be added 0.13 points 





above the minimum, it can be calculated to only 0.08 
points above the minimum, or a difference of 0.05 per- 
centage points. 

A third saving, not as yet proven, may result from 
the possibility that by controlling the rate of ladle 
additions, the manganese in heats now having it all 
added to the ladle could be calculated a few points 
lower. 

Assuming a price of $0.104 per pound of 80 per cent 
ferro-manganese, Table V shows the economies result 
ing from the 85.3 per cent recovery given in Table I 
compared with 10.0 per cent less, or 75.3 per cent for 
furnace additions. 


TABLE V 


Comparison of Manganese Requirements 
Ladle vs Furnace Additions 


80 Per cent 80 Per cent Difference Reduction in 
FeMn added FeMn required 80 per cent cost of ingots 

to the ladle for furnace FeMn, by ladle 

Ib per ton additions, Ib per ton addition 
ingots lb per ton ingots ingots per ton ingots 

5 5.67 0.67 $0.069 

10 11.35 1.35 0.140 

15 17.00 2.00 0.208 

20 22.70 2.70 0.281 

25 28.32 3.32 0.345 

30 34.00 4.00 0.416 


Figure 1 — Open hearth ladle addition feeder at Lone Star Steel is loaded by a self-dumping hopper from a lift truck. 
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By calculating the manganese 0.05 points lower than 
when making some or all furnace additions, 1.46 |b of 
the 80 per cent ferro-alloy per ton of ingots will be 
saved. This equals a reduction in cost of ingots of $0.15 
per ton. 

Taking the practice of Lone Star Steel Co. as an ex 
ample, a limit of 17 lb per ton of ingots for ladle addi 
tions would have increased the consumption of ferro 
manganese, in the 1.00 to 1.15 per cent manganese 
heats, by 1.4 lb per ton of ingots above that actually 
consumed. The cost of the additional material plus 
the savings from calculating manganese additions 0.05 
points lower equals almost $0.30 per ton. The produc 
tion of the 1.00 to 1.15 per cent manganese grade only 
by each of the furnaces at Lone Star averages 9,000 
tons per month. With a $0.30 per ton savings, the cost 
of the feeders were amortized in considerably less than 
six months. 


ADAPTABILITY OF FEEDER 


The feeder shown in Figure 1 was designed especially 
for the open hearth plant of the Lone Star Steel Co. It 
is not likely that this same feeder could be used with- 
out alteration in any other plant. The hopper is too high 
to be filled manually. At Lone Star, a self-dumping box 
carried by a fork lift truck is loaded with a measured 
weight of manganese while standing on the open hearth 
floor scale. However, there are numerous variations in 
design that can be made. These include replacing the 
fixed hopper with a drop bottom bucket that can be 
filled at another location and then placed on the feeder 
framework by a crane. 

A built-in scale can be incorporated in a design. Such 
a scale would utilize load cells of the strain gage type. 
Since part of the live load is carried by the vibrating 
feeder and part by the hopper, it would be necessary 
for the load cells to carry both the hopper and the 
feeder. This can be accomplished by placing the load 
cells between the hopper and the framework support- 


Figure 2 — Feeder is shown In retracted position. 





ing hopper. Vibrations from the feeder that might dis- 
turb the load cells are dampened by springs between 
the feeder and hopper. 

By incorporating a scale in a unit, two methods of 
weighing can be followed. Either the hopper can be 
loaded with the exact amount of material to be added 
to the heat, or the hopper can be completely filled and 
a dial set to stop the feeder when the required amount 
has been added to the heat. This type of built-in scale 
can be readily incorporated in the Lone Star feeders. 

As long as the basic features of controlling the rate 
of the addition and making the addition at the correct 
location are incorporated in the design, results equal to 
those experienced by the Lone Star Steel Co. should 
be expected. Those results indicate that a minimum 
reduction in manganese consumption equal to $0.15 
per ton of ingots should be attained, and that for some 
grades of steel ingot costs can be lowered by $0.30 or 
more per ton. Furthermore, the number of off heats can 
be materially reduced. 

The author of this paper submits these findings to 
the steel industry as a whole, with the hope they will 
contribute in a small way to improved practice and a 
conservation of raw materials. 
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J. M. Brashear: Mr. Tietig should be complimented 
on a very nice development of the subject of mangan- 
ese conservation. | am quite sure all of the open hearth 
men are very much concerned with that. I brought a 
few figures with me and I can assure you that after 
some fifteen months of operation with the vibrating 
type manganese chute it can be regarded as successful. 

The data that I will offer covers the period of time 
since the operation got under way, which was just be 
fore the middle of June 1953. 

From that period of time up until September 1, we 
had tapped 1945 heats, with a tonnage of about 412,530 
tons. The tonnage used to September 1, 1954, was 
$11,372 tons. The tonnage actually scrapped was 69 
tons. Tonnage in ingots, as vet not rolled, is 891 tons. 
Total tonnage not applied is 1362 tons. The percentage 
of tonnage not applied was 0.55 per cent. 

We have had no serious failures in unit operation. 
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At the time I first saw this unit on the board, before it 
was delivered to us and mounted, I had the usual mis- 
givings as to the mechanics of the unit. However, most 
of those fears have been dispelled. We have made some 
minor changes to the mechanism which are not covered 
in Mr. Tietig’s paper, although I am quite sure he is 
aware of them. 

We found it necessary to cover that portion of the 
chute from the vibrator down into the ladle. It was 
discovered rather early that when there was a rela- 
tively fast tap, some of the slag and steel splashed out 
into one portion of the chute. When this occurred, we 
were faced with the problem of some of the stock hang- 
ing. Likewise, the engineering work on the chute length 
had to be adjusted in the field. That, of course, was 
calculated originally and was about 14 in. too long. 
We also had a little trouble with the wiring. In the 
original installation it was wired with some other equip- 
ment. On three occasions we found that the other 
equipment had been used, the circuit breaker had kick- 
ed out, and we did not find it as soon as we should have. 

We also had to make another minor change in de- 
sign and increase the throat area to avoid jamming of 
some of the manganese. We crush manganese as we use 
it. We do not carry an extended inventory of crushed 
manganese. We attempt to crush to a 4x 4 in. size and 
eliminate as many fines as possible. 

In respect to practice, during the past fifteen months 
we have used hot metal ranging from a high of 70 per 
cent to an all cold charge. 

Currently we are operating on a 35 per cent metal 
and 65 per cent scrap charge. We do not enjoy the con- 
sistency of tron analysis that is available to many 
operators. We operate our furnace on merchant tron 
most of the time. We do not swing the furnace to make 
basic iron and foundry iron. We live largely on a diet 
of hot metal of 1.75 to 2.25 per cent silicon, and fre- 
quently find it necessary to use some 
iron. 


‘ 


3 per cent silicon 


Generally, we are quite well off as far as sulphur is 
concerned, but we do find ourselves at times using 
iron that contains 80 to 90 points sulphur and up to 
0.520 per cent phosphorous. 

As Mr. Tietig indicated, we have modified the prac- 
tice somewhat to the data that was originally submit- 
ted to him, because we have been making, as we refer 
to it, “oil country goods,” alluding to casing. We found 
it necessary to increase our manganese to meet the J-55 
API specification, and are now working in the 1.20 to 
1.30 per cent manganese range. 

During the past three months, we have tapped 401 
heats, producing 87,784 tons. Of those heats, 277 have 
been over one per cent in manganese and 124 heats 
have been under one per cent. In this group of 401 
heats, we have had three heats that wound up with 
floaters. The off manganese in tonnage represents 78 
tons. During this period, heats tapped were of an an- 
alysis of 0.24 to 0.27 per cent carbon, 1 to 1.15 per cent 
manganese or 1.15 to 1.25 per cent. 


Regarding the efficiency, I am going to reduce Mr. 
lietig’s figure to layman's language. In the manganese 
range of 1 to 1.25 per cent, in 277 heats the manganese 
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efficiency was 67 per cent. Of the manganese that was 
added, there were 124 heats made in the 0.40 to 0.70 
per cent manganese range, with an efficiency of 69.31 
per cent, with all manganese added to the ladle. 

We generally use spiegel ten to fifteen minutes before 
tap, with an average addition of approximately 2000 
lb. We continue to assume that we get about a 50 per 
cent manganese recovery from the spiegel. 

We likewise add some 50 per cent ferro-silicon, usu 
ally in the magnitude of about 200 or 300 Ib. This is 
also added to the ladle with the manganese. 

In explanation, in part, on the occasions where there 
were floaters, most of them were caused by a condition 
that could not be readily controlled. The shop is laid 
out in a north-south direction, with the prevailing 
winds from the south. The feeders are located on the 
north side of the runner. We have an appreciable 
amount of wind, as you may know. Quite frequently 
when we are tapping a heat the wind will kick right up 
through the pit, and it becomes very difficult for the 
melter to see the manganese as it is being added to the 
ladle. When this occurs, it is possible for the melter to 
add the manganese either too soon or not soon enough. 


Earle C. Smith: This interesting paper deals with the 
conservation of manganese, an alloy of much concern 
to our industry, especially during the critical situations 
of war time. Manganese is essentially an import, about 
which we, as a nation, have not been too sensible in 
providing stockpiles to take care of emergency war 
needs. 

The amounts of manganese that must be added to 
different kinds of steel vary for several reasons. Habit 
and reluctance to inquire into the real need for man- 
ganese remains a real obstacle to lowered use. A fixed 
attitude of mind can be much more an obstacle than 
engineering problems of material handling. 

This paper presents a record of the use of an ingeni 
ous mechanical device which, because of its ability to 
feed alloy to a ladle of steel, permits a substantial 
saving of the amount of alloy to meet the existing set 
of demands, and without sacrificing quality. 

in the minds of many there may be a question about 
the product. In answer let me point out that the ma 
terial involved is oil industry pipe, a product subject 
to individual piece inspection to standards set by the 
API, not by the producer of pipe. The usual plant in 
spection is only preliminary to inspection by engineer 
ing companies’ skilled specialists in such materials. Any 
material that passes such standards needs no searching 
metallurgical check for quality. 

The labor saving by lift truck charging and machine 
feeding can best be appreciated by those who at some 
time have shoveled manganese from the back plat 
forms of the older shops. Any one who worked behind 
the thin backwalls of open hearth furnaces a generation 
ago will understand that this mechanized method saves 
much more than the value of the manganese involved. 

If our industry is to increase its productivity by the 
3 per cent per year required to remain alive and cap 
able. we must encourage the use of more machines. 
Kuropeans say of us that no job in the United States 
is so humble that it will not be done by machine power. 
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It has been my experience that once we provide a 
capable machine to reduce the heavy labor, our returns 
in control of quality and production will increase much 
faster than the estimates of saving indicate. I hope we 
have more such machines. 


Paul W. Nutting: I want to compliment Mr. Tietig 
on a very informative paper which I believe sets down 
for the first time the effectiveness on manganese re- 
covery of evenly distributed ladle additions. I have 
seen the chute described by Mr. Tietig in operation at 
Lone Star and can attest to its mechanical effectiveness 
as well. For the newer shops with an abundance of plat- 
form room, it undoubtedly offers a more than satis- 
factory method of making ladle additions. However, 
for the older shops where working room is forever at a 
premium, a chute of this type is difficult if not impos- 
sible to install. This does not, however, remove the 
necessity for the operators of these older shops to com- 
pete on cost basis with their more modern brothers. We, 
at Inland, long ago recognized the desirability of add- 
ing as much as possible of the manganese necessary to 
meet the ordered analysis to the ladle. As Mr. Tietig 
pointed out, this practice results in a higher rate of 
manganese recovery and a better distribution of man- 
ganese throughout the heat. Since we were limited as 
to floor space behind our furnaces, our only alternative 
was to increase the depth of the hopper on our existing 
chutes and improve the dumping mechanism to elim- 
inate sticking at the last minute as so often happened 
on our old style chute. These changes made it possible 
for us to increase the weight of ferro-manganese added 
to the ladle from approximately eighteen to more than 
twenty-nine lb per ton if desired. It is my belief that 
it was a mechanical limitation such as I have just men- 
tioned that led to the figures quoted by Mr. Tietig at 
the beginning of his report. At least in our experience, 
we have not reached a limit, other than mechanical, on 
the weight of ladle additions which can be made. 

Since we too produce casing stock in the analysis 
ranges quoted by Mr. Tietig, I have prepared some 
comparative figures between Inland and Lone Star 
practices. Steel of this grade is ordered in our shop with 
percentages as follows: 


Cc Mn P S Si 
0.24 to .27 1.00to1.10 0.035 max 0.040 max. 0.10 max 


Note that in respect to manganese our range is some- 
what more restricted than that shown in Mr. Tietig’s 
paper. Our furnace practice for this type of steel is also 
somewhat different in that we add approximately half 
of the total required manganese to the bath as silico- 
manganese, the remainder being added to the ladle in 
the form of ferro-manganese. Calculating the mangan- 
ese recovery on the same basis as was done by Mr. 
Tietig our recovery is 79.6 or 6.8 per cent lower than 
that given in the paper. This differential is to be ex- 
pected since a large portion of our manganese was 
added to the bath. This, of course, only serves to 
strengthen Mr. Tietig’s contention that ladle additions 
are more economical than bath additions because of 
the higher recovery. It must be pointed out, however, 
that of the 63 heats selected at random for this study, 
none were “missed” because of manganese outside the 
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ordered range on ladle tests taken on the first and next 
to last ingots. There were some last ingots degraded 
because of manganese fading. 

Based on experience gained on other high manganese 
grades, we are developing a practice for the high man- 
ganese casing stock which will enable us to add all of 
the manganese to the ladle as ferro-manganese. We 
hope that this will enable us to match the recovery 
quoted by Mr. Tietig. If we do not quite make it, it will 
undoubtedly be because of our inability to evenly dis- 
tribute the ladle additions because of the mechanical 
limitations of our chutes. 


C. C. Benton: Mr. Tietig has given a clear description 
for what appears to be an effective mechanism for 
adding material to the ladle at a controlled rate. If the 
hopper and shaker could be adapted to considerably 
less areas than that available at Lone Star, operators 
should give consideration to this type of equipment. 
However, as operators we are familiar with the fact 
that mechanical and electrical equipment occasionally 
breaks down at a critical time. Can Mr. Tietig give us 
the outage time that has been experienced on the 
feeders? From an equipment and methods view-point 
this equipment is definitely interesting, but for a clearer 
understanding of the economics to be obtained several 
factors need clarification. 

The majority of the heats used for the calculation of 
manganese efficiency had an addition of 2000 Ib of 
spiegel to the furnace. The arbitrary use of a constant 
recovery of 50 per cent of the manganese content in 
the spiegel to calculate the efficiency is different from 
our methods at Algoma, in that, we use the total man- 
ganese added in the bath, in the ladle, and the residual 
manganese contained in the bath to calculate yields. 
On examination, with the total manganese used, the 
yields reported would have been less. We would like to 
ask Mr. Tietig what the difference was in manganese 
yields between heats using spiegel and those not using 
spiegel ? 

In speaking of the economics of this method of man- 
ganese additions in which he says that a narrower 
manganese specification is possible, our experience on 
a split manganese practice at Algoma shows an even 
lower manganese spread than that quoted, and as a 
consequence, if we were studying the economics of this 
method, we could not assume this saving. For example, 
we have an average spread of manganese of 0.029 per 
cent and for missed analyses we have a total of 3.7 per 
cent with only a 5 per cent difference in manganese 
yield. This is based on 82 consecutive heats of 0.70 to 
0.90 per cent manganese. 

Can Mr. Tietig give us information on the feeder 
method of manganese addition on open steels rimmed 
or capped? If so, what was his spread in manganese 
and what economics? If not, is it his opinion that we 
would realize a decreased spread of manganese and the 
same degree of savings? Metallurgical thinking and 
data are still important phases of ingot production. 

Does Mr. Tietig have any factual data, ie: condition- 
ing cost and per cent rejections at the plate mill which 
would give use some indication of comparative steel 
quality obtained by the following methods of man- 
ganese additions to the steel? 
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a. Total manganese to the ladle. 
b. Total manganese to the furnace. 
c. Manganese divided between ladle and furnace. 


In calculating savings on manganese did Mr. Tietig 
take into consideration the 5 per cent premium price 
paid for crushed manganese 2 in. x D over lump? 

Rudolph Tietig, Jr.: The principal questions were 
asked by Mr. Benton and can be answered as follows: 

1. Twenty of the 82 heats studied did not have 

spiegel added to the bath. On those heats the re- 

covery of manganese, on tapping, calculated by 
dividing the manganese in the ingots, butts, and 
skulls, by the residual manganese plus the man- 
ganese added to the ladle, was 86.1 per cent. The 

average recovery, on the same basis, for the 62 

heats where spiegel was used, assuming 50 per 

cent of the manganese in the spiegel to be lost 
before tapping, was 85.3 per cent. 

Manganese efficiency calculated by dividing 
the manganese added to the ladle less manganese 
lost on tapping by the manganese added to the 
ladle was 84.7 per cent for the heats where spiegel 
was not used. Where spiegel was used and assum- 
ing 50 per cent of its manganese content lost be- 
fore tapping, the efficiency was 83.0 per cent. If no 
loss of manganese in the spiegel is assumed the 
manganese efficiency drops to 78.9 per cent. 

2. There is no factual information available regard- 
ing the results from using the feeder when making 
open steel, rimmed or capped. It is our opinion, 
however, that the feeder will tend to lessen the 
spread of manganese in open steels to the same 
degree as it does in semi-killed or killed steels, 
provided they are all of the same manganese speci- 
fication. However, the manganese content of semi- 
killed and killed steels can be and frequently is 
much greater than is possible in an open steel. It, 
therefore follows that the feeder would provide 
greater savings to many producers of semi-killed 
and killed steels than to producers of open steels. 

3. We do not have any factual data as to the effect 
of using the feeder on steel conditioning costs and 
rejections. All manganese additions at Lone Star, 
from the very start of operations, with a few ex- 
ceptions, have been made by the feeder. However, 
experienced observers report that the slabs pro- 
duced are equal to or better than those of any 
other producer. Much less than 10.0 per cent of 
all slabs require any conditioning. 

We do not attribute this excellent practice to 
the use of the feeder, but rather to the grades of 
steels being produced, the excellence of the heat- 
ing practice in adequately controlled soaking pits, 
and the low sulphur content of the open hearth 
fuel; largely natural gas. 

+. No allowance was made for the 5.0 per cent pre- 
mium price paid for crushed manganese over the 
lump material. 

5. It may be of interest to know that we have re- 
cently modified the design of the Lone Star feeder 
so that it is being considered for use in one of the 
oldest open hearth shops of the Chicago area. 

Conditions in that shop are such that a loading 
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device had to be incorporated in the design as the 
manganese could only be delivered to the me- 
chanism in wheelbarrows. 


Ralph Hindson: I would like to ask Mr. Tietig if in 
my paper was not I comparing and working with low 
carbon rimming steels, and were not the figures he quot- 
ed showing the manganese variance or spread through- 
out the heat on that grade of steel. On the grade of steel 
he is talking about, with the higher manganese and the 
silicon addition, it would and should reduce that 
spread, because with the higher manganese and the 
higher silicon you would have less free FeO coming 
from your reaction with your slag and your ladle brick. 
Therefore, your spread should be considerably less, 
and in our experience is less. 


Rudolph Tietig, Jr.: No in your paper the reported 
manganese spread was for fully killed 0.90 to 1.50 per 
cent manganese heats. 


Ralph Hindson: I| stand corrected. There is one other 
point that I would like to make. Our practice has been 
for some years to add up to 100 points of manganese 
to the ladle. We agree with Mr. Tietig on the economy 
of doing this. On higher quality grades, however, it is 
now our practice, in view of present conditions, to re- 
duce the amount of manganese to 70 points to the ladle. 
I am not implying that the grade referred to by the 
speaker is not a quality steel, but with the way these 
particular ingots solidify and their end use you should 
not have any particular trouble by adding 100 points of 
manganese to the ladle, in view of the fact that you do 
not get a very acute segregation on that type of steel. 
When you compare this with, say, core wire, rope wire, 
etc., you have a different story and you have to be 
careful about how much manganese you add to the 
ladle. 

I think the comments on adding the manganese 
throughout the heat, and more particularly the con- 
dition of the tap, are a very important factor on your 
manganese recovery and your success in being able to 
add manganese to the ladle in that quantity. 

Why do you add spiegel? 


J. M. Brashear: I had hoped to avoid getting into a 
lot of controversy over practice, but certainily I will 
have to say that no one should use spiegel if he can 
avoid it. We have tried both ways. Because of the very 
limited carbon ranges in which we work, with the full 
knowledge that to coke back a heat is not desirable 
practice, and working at what we hope and believe is 
reasonable efficiency, we find that it is to our advantage 
economically to use spiegel. 

I don’t know that I could give any better answer 
than that. I might pick up one or two other points in 
Mr. Benton’s discussion here and an implication, in 
part, that “oil country goods” are not tough steels to 
make. I can assure you they are very tough to make. 
As Mr. Smith mentioned, we do not set the pace our 
selves. It is set for us. 


C. C. Benton: Conditioning costs play a very large 
part in quite a few operations. What are your condi- 
tioning costs? Just give us some indication. 

J. M. Brashear: We do not maintain a full-time chip- 
ping or scarfing crew. 
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MAINTENANCE OF MOBILE EQUIPMENT 




































....+ materials handling department de- 
scribed is unique in that it has a complete i 
maintenance organization to handle its | 
mobile equipment ... . truck operators 
also are responsible for inspection and 
minor repairs, resulting in their taking a , 


personal interest in the equipment .... 


PART | ORGANIZATIONAL SET-UP 


The Timken Roller Bearing Co. has deemed it 

By FRANK C. WIER imperative to establish certain operational policies , 
Superintendent of Material Handling which will best facilitate our materials handling and 
production schedules. One of these is the loading or 
Steel and Tube Div. unloading of all railroad cars within the forty-eight 
The Timken Roller Bearing Co. hour demurrage — free period. Another is the storing 
of in-process materials outside of the operating buildings 
Canton, Ohio so that the overhead cranes which supply material for 
the various operations need never rehandle these ma- 

terials for storage purposes. Such policies indicate a ) 

desire for an effective and flexible operational situation, 


~ IN the steel industry, mobile equipment is coming and the maintenance of the mobile equipment which 
into more and more usage. The equipment generally serves these operations must be equally effective and 
classed as mobile consists of highway trucks, straddle flexible if shutdowns and production delays are to be 
trucks, fork lift trucks, front end loaders and many avoided. The type of maintenance organization neces- 
other small pieces of rubber-tired equipment. Crawler 
i 
track type equipment such as bulldozers, etc, can also é in 
. . . a . ; Figure 1 — The operating and maintenance organization 
be included in this category. For instance, in our own . . ‘ . | 
; : ; , shown in this chart illustrates how both functions 
plant, our mobile equipment consists largely of auto- need eg inks 0 commen general esemen while the 
motive type vehicles powered either by electric motors superintendent te found on a tevel with the ether 
or internal combustion engines. operating superintendents. 
Maintenance of this type of equipment is becoming 
a major problem, because such maintenance does not — mee j | &/ — ; 
P ° Z) / / 
fall into the usual pattern of a general steel mill set up. FS f/ g/ £ 
» o Sa . . 4 © ot ~ < - 
Only in comparatively recent vears has the importance 3 ey /8 o ms 
f pr - materials handling been ree ized. and only > S ‘o/ ¥ S) 
of proper materials handling been recognized, and only a & RS ; 
° ° re) s - , — __ 
recently has mobile equipment been used to any extent ‘ ry 8 iby t., 
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lq sary to effectively execute these policies departs some- 


} what from the traditional maintenance set up, as we 
shall try to point out. The type of organization to which 
we refer, emerges in the following manner. 


Figure 1 shows an organizational set up which pro- 
vides a great deal of flexibility as related to what is to 
be repaired, when it is to be repaired and the manner 
of repair. There is no bickering between departments 
as to whether a particular piece of equipment should 
be shut down for an extensive repair or whether it 
should continue in service because the workload is 
particularly heavy. The decision becomes automatic 
when the workload is extremely high, in that certain 
items of maintenance must be postponed until the 
; operational pressure is somewhat relieved. However, 
the “catching up” interest and effort in such mainte- 
nance must be commensurate with that which was 
expended in keeping the operational functions at their 
high level. 
The millwright of twenty-five vears ago with his 
hammer, wrench and crowbar is rapidly disappearing 
from the maintenance forces of most steel mills. Even 
so, his more modern counterpart is not usually adept 
in the maintenance of present day automotive type 
equipment. It is true that general steel mill maintenance 
has improved. But, even with this improvement, it does 
not provide an adequate system for the maintenance 
' of mobile equipment when such a system must fall 
within the framework of general maintenance. When 
automotive equipment is thrown in with regular mill 
procedures and supervision, it soon becomes unservice- 
able, and then presents a very high maintenance cost. 
Inasmuch as such equipment cannot and will not stand 
the rough and tumble usage of yesterday’s mill practices, 
and inasmuch as the function of such equipment is so 

) vitally linked to production schedules, we feel it is 
necessary to organize a separate maintenance unit for 

| mobile equipment so that its operation and maintenance 
can be controlled in all its phases. 


MAINTENANCE POLICY 


It is our policy to maintain all of our equipment in 

| such a manner that periodic and complete overhauls are 

unnecessary. We cannot agree that running equipment 

as long as it will operate and then shutting it down for 

major rebuilding is sound maintenance policy. We 

believe it is better to keep the equipment in good shape 

' for its entire life rather than to limp along with equip- 

ment in a bad state of repair only to be finally over- 

hauled at considerable expense. Neither do we subscribe 

to the theory that maintenance must be done on a 

“give and take” basis. On the contrary we believe that 

maintenance is in a position to “give” but never to 

“take” where production and its related operations are 

concerned. Actually there are a number of factors which 

dictate the very organizational structure of such a 
maintenance program. 

The most important of these is maintaining top 
quality of manufactured product and being punctual 
with delivery schedules of that product. We must 
) remember that the customer dictates the quality and 

delivery date and he’s not interested in the maintenance 
foreman’s headache because No. 77 is due for its periodic 
overhaul. We know that if our company is to produce 
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Figure 2 — Steel billets and tubes are collected in this yard 
to be loaded on highway trucks by means of heavy 


fork lift trucks. 


the best product and deliver it on the best possible 
schedule, we must practice the best possible mainte- 
nance method. And in any competitive field, such a 
program cannot tolerate extensive delays or curtailed 
production which is brought about by ceremonial down 
time for maintenance of equipment. 

Then there is the factor of the impact of our mainte- 
nance methods on other plant departments. The effi- 
ciency of each department of an industrial plant has a 
bearing on the end product of that plant, regardless of 
whether it is a production or service department. It is 
obvious then that when we accept the responsibility of 
providing material handling facilities for these depart- 
ments, we must take into consideration the'r limitations 
and accommodate each situation with an adequate 
equipment maintenance program. By the same token 
it’ is ‘sometimes. true ‘hat. our ‘maintenance program 
might be dependent upon these departments for assist- 
Figure 3 — Heavy duty pneumatic tired fork lift trucks are 


used to charge billets for furnace heating before 
piercing into seamless tubes. 
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Figure 4 — The relationship of the repair shop to gasoline 
and diesel fuel pumps along with part of the outside 
storage for larger spare parts is shown above. The 
mechanic’s pick-up truck is shown on the left. 





Figure 5 — Orderly line up of straddle carriers at change of 
turns aids in obtaining proper maintenance. Lights 
are provided for night inspections by operators. 


gees 








Geponarwicas Lar GUT 


w 
THE TIMKEN ROLLER SEARING COMPANY” 


CANTOR AMO GANORIS PLANTS 
Woe Ff. , RADIO COVERAGE 





ee 


Figure 6 — Straddle carriers change turns at the repair 
shop located near the radio tower in the lower left 
portion of the map. 


Figure 7 — Communications relative to field breakdown 
and repairs are handled by the dispatcher of the two- 
way radio system. Fueling and servicing are likewise 
controlled also by the dispatcher. 
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ance such as welding, machining, etc. This again re- 
flects the necessity of a flexible maintenance set up, 
especially when you are rendering a service that is 
affected by time, plant geography, customer require- 
ments, availability of supplies and numerous intangible 
and unforeseen obstacles. 

As materials handling people it might be well if you 
asked yourselves these questions. “Is our present pro- 
gram building morale among our department person- 
nel?” “Are we giving our operators proper equipment 
with which to do their work?” “‘Are our mechanics able 
to keep the equipment in shape?” “‘Are we recognizing 
the human strengths and frailties of our personnel?”’ A 
successful and flexible maintenance program cannot 
long succeed unless these questions can be answered 
in the affirmative. A quick way to develop negative 
attitudes among maintenance men is to constantly 
harass them with such words and actions as “‘overhaul- 
ing date,” “deadline,” “production delay,” “downtime 
complaints,” and many other “pressure” reminders. 

After satisfying the demands of the production de- 
partments, and after we have coordinated our efforts 
with other service departments and have established 
high worker morale in our own department, our remain- 
ing efforts are aimed at paring down and eliminating 
unnecessary costs. Costs are kept low by careful pre- 
ventive maintenance, application of quality accessories 
and spare parts, pride of workmanship and alert super- 
vision. 


EQUIPMENT OPERATORS RELATIONSHIP 
TO MAINTENANCE 


The individual operators of this type of equipment 
should play a definite part in its maintenance. Job 
descriptions should be written up in a manner that 
permits operators to assist mechanical people in repairs 
and enable them to service the vehicles with fuel, oil 
and water. It is also desirable to have operators wash 
and clean the vehicles and to do the lubricating within 
certain limits. 

Operators in our plant are not assigned to the same 
piece of equipment each day. When working on a three- 
turn basis it is impossible to have just one operator for 
one vehicle. Since that is true, it then follows that there 
is no point in having a particular man drive a particular 
truck each day. In our experience, we have found that 
permitting approximately half of the operators to choose 
their vehicles and having the foreman assign the other 
half results in the best conditions. Of course, the ones 
permitted to choose vehicles and those specifically 
assigned are rotated from day to day. The object of this 
maneuver is to prevent any man from feeling that he 
has a vested interest in any particular vehicle and at 
the same time insist that all operators show evidence of 
interest in whatever vehicle they may drive. 

We find it advantageous to have our vehicles arranged 
in an orderly fashion at the change of turns. To gain 
the complete end which is desirable in setting up this 
organized turn changing procedure, it has been found 
advisable to have a spotlight for each truck, to shine 
on the engine for oil and water inspection at night. In 
addition to this, each truck is provided with a good 
extension cord light which will go all the way around 
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the truck and reach any part of it. This arrangement 
affords the men who are working on the night turns the 
same facilities for their inspection work as those who 
are working on the day shift. Operators coming into 
work are given time enough to examine the units they 
are going to drive. In this manner, the operator assumes 
complete responsibility for the condition of the vehicle 
when he drives it away from the dock and _ places 
supervisors in a position where they can hold the oper- 
ator responsible for whatever may happen to his vehicle 
during the course of the turn. This procedure applies 
particularly to crank case oil level, radiator water level, 
condition of tires as related to cuts and as to any 
damage which may occur to other parts of the vehicle. 
If the operator does not point out the various defici- 
encies of the vehicle to the foreman before he takes it 
away from the dock, it is assumed that he has caused 
the damage. 

This method removes most of the operator’s alibis 
and prevents him from blaming it on the other turn. 
No limit is placed on the time the operator spends on 
this feature of his work, but the small amount used for 
these purposes is well spent. This organized turn chang- 
ing procedure was first set up for the equipment which 
was assigned to our Gambrinus plant. With the com- 
pletion of a new private road from the Canton plant 
it has been found to be worthwhile to have the crews 
from both plants change turns at one given point. The 
gain comes from a better maintenance control set up. 
It is sometimes difficult to create an operator interest 
under today’s conditions, but it can be done if super- 
visors and maintenance people recognize the operator’s 
rights and prerogatives to have a properly equipped 
and properly maintained vehicle for him to operate. 
We feel that if on one hand the management says the 
man must do a good job of operating, it follows on the 
other hand that management has an obligation to 
furnish tools and vehicles with which an operator can 
do a good job. When this level is reached, the pay off 
comes in rather large proportions. 


TWO-WAY RADIO 


Some means of communication is necessary in any 
organized activity. This often becomes a problem with 
the maintenance of materials handling equipment, 
especially when the distance involved removes the 
equipment from the line of sight, and time is the im- 
portant element. Two-way radio has been important in 
developing adequate contacts for field repairs. Thus, 
in the direction of our vehicles, the radio dispatcher 
becomes the contact point for the handling of informa- 
tion relative to “in the field” repair requirements and 
thereby enables us to expedite such services. Likewise 
the dispatcher has before him at all times, a vehicle 
servicing record which permits him to dictate daily or 
weekly servicing requirements to the various operators. 


AUXILIARY EQUIPMENT 


We found sometime ago that certain types of break- 
downs were quite costly as related to the cause of the 
breakdown. Batteries and other supplementary equip- 


ment for internal combustion engines constitute the 
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class of material which we feel is in a measure, inade- 


quate for industrial applications. After some investiga- 
tion, we invited one of the major battery manufacturers 
to make a survey of our battery usage and to recom- 
mend the types of batteries which they felt were needed 
to eliminate all possible battery trouble encountered in 
our operation. We have followed their recommendations 
and are happy with the results. Formerly, it was not 
unusual to put a new battery into a straddle truck in 
the evening during the winter season and find it com- 
pletely exhausted by morning, but with our present 
setup, we hardly know what battery trouble is. 

The whole point is, that industrial usage requires 
something more than competitively priced automotive 
type equipment. This leads us into other internal com- 
bustion engine appurtenances. We think it is profitable 
to remove coils, condensers, fuel pumps, ete. in order 
to replace them with the best items of this kind which 
the market affords. It is actually profitable to replace 
and throw these things away rather than put up with 
the costly annoying shutdowns which occur because of 
their inadequacies. Materials of this class seem to be 
reasonably adequate on our own personal automobiles 
for which they are commonly created. They are defi- 
nitely inadequate in the heavy industrial picture to 
which we are referring. We do not present this as an 
indictment of the automotive industry. We do feel that 
certain recognition must be accorded to heavy indus- 
trial situations by the manufacturers of mobile equip- 
ment. We further feel that the small price advantage 
which can be obtained by the use of these cheaper items 
is more than lost by the bad name which they give to 
automotive type equipment in heavy industry. It might 
be well if the manufacturers of mobile equipment would 
give some consideration to situations of this type. 


SUMMARY 


To summarize the picture briefly, it would seem that 
a program to facilitate the maintenance of material 
handling equipment for the steel industry would imple- 
ment conditions of uninterrupted operation, inter- 
departmental coordination and development of good 
working conditions. Problems of varying degrees may 
arise from situations that are peculiar to a given plant 


Figure 8 — General view of main repair shop where most of 
the mobile equipment maintenance is accomplished. 
Spare parts storage is at the right. 




























or district. However, the basic principles of such a 
program cannot vary to any great extent throughout 
the industry because they are dictated by the same 
basic requirements of production and delivery. We feel 
that in adopting this plan of maintenance we have been 
able to assist in accomplishing these requirements 
without creating counter sacrifices. 


PART Il 


By JOHN C. LANTZ 
Maintenance Foreman 
Steel and Tube Div. 
The Timken Roller Bearing Co. 
Canton, Ohio 


WORK PLACE AND PERSONNEL 


Our plant operations are such that materials handling 
services are usually required on a twenty-four hour- 
seven day per week basis. Maintenance schedules for 
materials handling equipment consequently are on a 
twenty-four hour day basis also. By assigning a portion 
of the work force to a rotating schedule we are able to 
provide this twenty-four hour service. Mechanics who 
are working on this schedule are required to carry out 
routine maintenance of equipment, while they are 
simultaneously on call for any emergency service. The 
remaining maintenance personnel are assigned to day 
shift work because of the normally greater activity on 
this shift and the added availability of related services 
such as machining, welding, ete. 

The principal mobile equipment repair shop is a 40 
< 180-ft quonset type building with a centrally located 
railroad track and servicing pit. See Figure 8. Since 
1946 this building has been expanded in size twice, 
from 40 X 80 ft to its present size. This dramatically 
indicates the great expansion during those years of our 


Figure 9 — Parts control area in repair shop is shown. Parts 
books, at upper left and file cards at lower left, provide 
mechanics with key to location of parts in the bins at 
right. 
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material handling services. Maintenance work including 





servicing, rebuilding of equipment, replacing of engines, 





transmissions and clutches, and scheduled preventive 





maintenance is performed in this building. In addition, 





this building also houses a spare parts room, engine and 





unit repair room and facilities for tire and battery 






servicing. 
Maintenance men in the materials handling depart- 






ment are trained to cope with a wide variety of mainte- 





nance problems. Since the job demands an unusually 





high degree of skill, applicants for these jobs are screened 





by our personnel department and are required to pass 





mechanical aptitude, reactionary, and depth perception 





tests along with the ordinary conditions of employment. 





Once hired, the maintenance applicants are closely 






supervised and are assigned to work with experienced 





mechanics until they have satisfied their supervisors of 





their competence. 





HANDLING OF SPARE PARTS 


To eliminate unnecessary downtime of equipment and 
to utilize to the maximum the maintenance mechanics’ 
work period, an adequate supply of spare parts is carried 
in our maintenance inventory. Each mechanic is trained 
in the proper control of this inventory. Our spare parts 
store room is operated on what might be called an 
“open” system, whereby any mechanic can obtain a 
necessary part at any time without the assistance of his 
supervisor or a parts man. This is accomplished by 
combining a complete spare parts index with a per- 
petual inventory system. See Figure 9. 

Actually, the mechanic needs do nothing more than 
check the parts catalog of the manufacturer to deter- 
mine the desired parts number and then refer to this 
parts number in the file to ascertain the storage location 
of the part. Having found the required part, he removes 
an identification tag and deposits it in a tag box. This 
tag has been marked with pertinent data relative to { 
the part so that when the parts man collects the tag he 
has complete information relative to the withdrawal 
and replacement. This simple routine is carried out in 
every instance in which a required part bears the 


Figure 10 — Spare parts for any kind of breakdown are 
carried in these bins to insure early return of repaired 
vehicles to their assigned work. 
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Figure 11 — Straddle carriers are serviced by mechanics 
and operators every 150 to 175 operating hours. Grease 
and oil supplies are at left. 





manufacturer’s part number. It can readily be seen that 
the physical aspects of this system develop a familiarity 

with the spare parts and eliminates red tape and time 
wasted by “digging in the barrel.” It also is apparent 
that the confidence thus placed in the mechanics makes 
for a better job attitude. 

The parts man makes inventory records of incoming 
and outgoing parts, keeps a diary account of repairs 
and posts the tire, battery, clutch and general servicing 
information. He is required to physically check all 
incoming parts and see that tags are applied which 
carry all the information necessary to the functioning 
of the system. In this manner the paper work becomes 
a controlling factor in this system, but remains mini- 
mized due to the automatic nature of its operation. 
Actually, one parts man working a forty-hour week, 
adequately controls the system. In other words, the 

{ success of this system is a result of the proper filing and 
orderly storing of parts and proper training of personnel. 

Many factors dictate the physical structure of a 
spare parts room or building. Likewise, expansion and 
experience may dictate alterations. Our spare parts room 


Figure 12 — Data illustrated is used to compose records of 
vehicle performance and furnish information relative 
to tires and other pertinent parts. 
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is made of steel cupboard sections, 36-in. wide, 84-in. 
high and varying in depth from 12 to 36 in. A portion 
of these sections is subdivided into bins of varying sizes 
and another portion into drawers, some of which are 
again subdivided into compartments. (Figure 10). The 
filing svstem is accommodated by six visible type filing 
cabinets, each containing eighteen drawers and each 
drawer holding eighty inventory cards. Inventory cards 
are filed in numerical order under the equipment manu- 
facturer’s part number. 

We carry an estimated fifty thousand dollars worth 
of spare parts including about one thousand dollars 
worth of pilferable parts such as various types of lights, 
generators, spark plugs, starters, etc, and as we have 
previously stated, one man is on duty in the parts room 
on day turn only, five days per week. We have learned 
from experience, however, that our losses in these parts 
would not justify the added payroll expense of additional] 
personnel for merely a police coverage. 


WORK SCHEDULING 


Each of our mobile units is equipped with an engine 
hour meter which records the accumulated operating 
hours. This meter works off the ignition system and 
records only during the time the ignition system is in 
use. We have found this to be a simple and trouble-free 
meter and a very essential accessory in the scheduling 
of servicing and the compiling of maintenance records. 

Servicing is normally scheduled on a 150 to 175 
operating hour basis depending upon the availability 
of the equipment and the work load. Routine servicing 
would not ordinarily seem to be a complicated problem, 
but it can often become involved when you are com- 
mitted to uninterrupted operation. For example, the 
supervisor when completing his day leaves instructions 
covering repair work or servicing with the mechanics 
working on the night shifts. Thus the responsibility of 
making arrangements to do the work is placed directly 
upon the mechanic. His servicing work on a particular 
unit may require from two to four hours depending on 
the extent of adjustments and repairs upon the com- 
ponent parts of the unit. This servicing includes chang- 
ing of oil and filter cartridge, checking gear cases, bat- 
tery, ignition and fuel systems, and some twenty other 
vital points of lubrication and adjustment. We do not 
maintain a check list as such, but provide the mechanic 
with a guide which places the responsibility of the serv- 
ice job on him. We find that this system induces the 
mechanic to do a thorough job because he realizes that 
our confidence has made him a vital individual in the 
organization. 

To facilitate the keeping of equipment records we 
have adopted a daily work sheet Figure 12) which each 
mechanic is required to fill out at the end of his turn 
stating the equipment number, nature of the repairs 
and the amount of time spent on each job. This informa- 
tion is later posted in our equipment dairy and gives us 
valuable data for analyzing types of breakdowns and 
computing the ratio of mechanic repair time to operat- 
ing time. 

Our mechanics furnish all their own hand tools. We 
make available to them such company-owned tools as 
electric drills, grinders, tap and die sets, compression 
Pages, drill bits, 34-in. drive socket sets. electric im- 
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Figure 13 — Repaired and reassembled engines, differen- 
tials, transmissions and other units are stored in 
readiness for installation when needed. 


pactors, pullers, volt and amperage testers and various 
special tools peculiar to certain types of equipment. 

The department uses a four-wheel drive, radio equip- 
ped pick-up truck for all field repairs within and between 
our Canton and Gambrinus plants, and for necessary 
towing of equipment to the repair shop for major repair 
work. The supervisors, through the dispatchers, are 
able to maintain radio contacts with the mechanics in 
the field and direct their efforts to the best advantage. 

As in the case of servicing, uninterrupted operation 
also dictates the scheduling of our equipment repairing. 
It may mean the postponement of a repair job until a 
replacement unit is available, and such a postponement 
may result in much more extensive repairs in the end, 
but it will also provide for unbroken service to vital 
plant operations. 

\n adequate supply of spare assemblies has also en- 
abled us to minimize repair work downtime. The 
replacement of entire engines, transmissions, differen- 
tials, or hoisting assemblies not only reduces the down- 
time but also enables us to methodically make the 
repairs on the replaced assemblies. 

If and when we find ourselves in an over-burdened 
maintenance situation, we gain relief by assigning engine 
rebuilding work to local service firms. However, it is 
our objective, in so far as possible, to accomplish our 
work with properly trained personnel of our own. 

Due to the type of work our material handling de- 
partment is expected to do, we often encounter equip- 
ment engineering difficulties which would not develop 
in ordinary automotive equipment usage. In other 
words — we are asking the equipment to undergo 
punishment for which it was not intended nor designed. 
This is not done because of carelessness nor operator 
abuse, but because the operation is efficient despite the 
extremely high maintenance. Equipment subjected to 
such grueling schedules inevitably breaks down through 
failures of clutches, crank shafts, brakes, ete. In 
ordinary practice a mechanical failure can be analyzed 
from three standpoints — human failure, wear and tear, 
and limitations of design. Human failures can be con- 
trolled by operator training. Wear and tear can be 
minimized by preventive maintenance and anticipation. 
But limitations of design must be accepted until altered 
to accommodate a particular application. Our operation 


demands many such special applications and through 
the cooperation of various equipment manufacturers 
we have been able to secure some changes in design 
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Figure 14— Mounted and inflated tires of all sizes cut down 
the time required to restore trucks to service in cases 
of flat tire. 


which have benefited our materials handling program 
appreciably. 


PNEUMATIC TIRES 


Pneumatic tires are a vital factor in our continuous 
materials handling system. We use 190 rolling pneu- 
matic tires of various sizes ranging from a 400 X 8 
mobile power wheelbarrow tire to a 1600 & 24 tire used 
on four-wheel drive shovel loaders. We carry mounted 
and unmounted spare tires and tubes to accommodate 
each piece of equipment. Tire changing and minor tube 
and casing repairs are made in the department. The 
more extensive casing repairs and retreading are assign- 
ed to a local tire firm. 

In order to maintain control over these tires and their 
turnover, we brand a number on each tire when it ts 
received, and then set up a performance record in the 
file under that particular number. When a flat tire is 
removed and replaced, the mechanic makes a note of 
the vehicle number, location of tire on the vehicle and 
the hour meter reading along with any other pertinent 
information. This information is incorporated into his 
daily work report sheet from which the parts man posts 
the necessary information on the record cards of the 
respective tires. Complete histories of locations, mile- 
ages and repairs are compiled on these cards which help 
evaluate various tread and casing designs. As a matter 
of fact this type of tire history recording has been instru- 
mental in persuading a well-known tire builder to pro- 
duce a tire of heavy sidewall construction exclusively 
designed for straddle truck usage. 


SAFETY 


An equipment painting program is followed whereby 
a piece of equipment of one type or another is cleaned 
and painted every other week by the company painting 
department. A uniform color scheme is employed in 
which a bright, easily discernible orange is predominant. 
Color requirements are included in the specifications of 
newly ordered equipment. 

As a safety measure on our equipment which often 
works over and around hot steel and furnaces, we have 
installed vented top fuel-tank outlets. This type of top 
outlet will prevent a tank from draining itself in case 
of line breakage and the 0.017 vented opening at the 
tank elbow will prevent the tank from syphoning itself 
dry. To compensate for this vented opening it was 
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necessary to install electric fuel pumps which furnish 
an adequate supply of fuel to the engines. 

The mechanics use a portable, elevated safety plat- 
form for working on the upper portions of straddle 
trucks. This eliminates ladder reaching and monkey 
climbing. 

When remounting repaired tires, a device is placed 
in the rim which prevents the lock ring from blowing 
off during inflation. 

Proper guards are required in all instances where 
moving parts of equipment or tools present hazards. 
Personal safety equipment and clothing are provided 
wherever necessary. Safety instructions, literature and 
supervisory follow ups are a part of each employee's 
training. Supervisors are held responsible for a perpetual 
effective safety program. 


SUMMARY 


Supervisory decisions necessary to conduct such a 
maintenance system can and should be influenced in 
some instances by operator's comments or complaints. 
It costs nothing to listen to a gripe and it might be a 
constructive one. An attentive ear by a supervisor (or 
the dispatchers) in an effort to remedy the complaint 
will create a feeling of satisfaction in the operators and 
causes them to rely with confidence on the people who 
keep their equipment in shape. [t is obviously desirable 
to build a cooperative morale founded upon confidence. 
There are many approaches to this goal but none are 
successful without a consideration of human reactions. 
Man is a rational intelligent being. It would be reason- 
able to expect that operating attitudes can be shaped 
through these same processes. 





DISCUSSION 


PRESENTED BY 
L. RUSSELL ASTIE, General Maintenance Dept., 
Jones and Laughlin Steel Corp., Pittsburgh, Pa. 


R. H. GRAVES, United States Metals Refining Co., 
Carteret, N. J. 


L. Russell Astie. Every phase of human activity has 
its leaders, people who lead the way, whom we know as 
pioneers. Those of us who have known Frank Wier 
during the past ten or twelve vears recognize him as a 
pioneer in the adoption of mobile equipment for han- 
dling and transporting material in a steel plant. What 
Mr. Wier and his organization have accomplished at 
Timken Roller Bearing Co. has been patterned in many 
ways in plants throughout the industry. Perhaps it will 
be well, as a sort of refresher, for us to review just a 
few of these accomplishments. 

Mr. Wier was one of the first to use crawler type 
tractors for the removal of slag from open hearth fur- 
nace slag pockets. It was back in September, 1942, just 
twelve vears ago, that a group of us went to Canton, 
Ohio, to see this operation. At that time, we not only 
saw the tractor removing slag, but we saw the slag 
heing loaded directly into highway trucks and hauled 
to the dump. 

The use of crawler tractors for removal of slag from 
open hearth pockets has become quite general through- 
out the industry. In our plant, the Pittsburgh Works of 
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Figure 15 — Straddle carriers using a special platform 
carry small solid tired fork lift truck to the repair shop 
instead of running it over slag roads. 


Jones and Laughlin Steel Corp., it has become an 
indispensable tool in dismantling open hearth furnaces 
for repairs. Our problem is in getting bigger and stronger 
machines for the job. 

Mr. Wier was the first to use a grade-all unit in con- 
nection with open hearth furnace dismantling. In our 
plant, we use the grade-all to scrape out the furnace 
body in the dismantling of the furnace roof, frontwall 
and backwall. 

Mr. Wier was one of the first to use front end loaders 
for unloading bulk materials from hopper cars to stock, 
and for reloading from stock to car or truck. 

Mr. Wier’s pioneering in the adoption of straddle 
trucks for steel mill use is well known throughout the 
industry. Most people might be inclined to attribute 
the success of this operation to the abundance of space 
for the movement of straddle trucks as well as large 
storage areas for material storage. I am inclined to give 
the credit to initiative and interest in the job. 

Now, there is another first in connection with Mr. 
Wier’s material handling interests. It looks as though 
he is the first superintendent of material handling in a 
steel plant — that is, with the specific title, as such 
with a full line organization, as shown by the organiza- 
tion chart on Figure 1. If this pioneering in the use of 
mobile equipment had not paid off, no doubt the ma- 
terial handling organization at Timken would not be in 
the position shown by this chart. Therefore, it is to be 
expected that an aggressive organization of this type 
should be one of the first to develop a systematic setup 
of shop facilities and maintenance policies to insure 
maximum availability of mobile equipment on an 
economical maintenance basis. We could term this as 
aiming toward full utilization of equipment. Full utili- 
zation of equipment, provided the equipment is properly 
selected, depends upon where the maintenance responsi- 
bility starts, as well as how it is performed. 

We in the maintenance department know that main- 
tenance starts with selection of the equipment. Equip- 
ment not suitable for the job is handicapped right from 
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the start. Next in importance is proper selection and 
training of operators. Perhaps most of us do not feel we 
should spend the time and effort necessary for setting 
up definite operating and training programs and 
policies. If we have not already found it out, we will 
sooner or later find out that it will pay big dividends in 
improved operating conditions and lower maintenance 
costs. 

Along with suitable equipment and properly trained 
operators, we must have adequate repair and servicing 
facilities. The setup of proper handling equipment, well 
trained operators, and adequate repair facilities is 
rapidly becoming a must. A well trained supervisory 
organization for both operation and maintenance of 
material handling equipment also appears to be a 
logical arrangement to control the tendency of con- 
stantly increasing costs of repair labor and repair parts. 

Adequate historical records of repairs, as well as 
stock records of spares, is certainly a must. The store- 
room and record setup shown of Timken facilities is 
worthy of duplication by any plant having mobile 
equipment. We have many of these features at the 
Pittsburgh Works general maintenance tractor garage. 
Ilowever, most of the facilities are scattered at various 
locations, and entirely inadequate for efficient fune- 
tioning. 

Maintenance of mobile equipment in a steel plant is 
vetting to be big business, which runs into more money 
than most people realize. 

I agree with Mr. Wier that the skill involved in 
maintenance of mobile equipment is a specialized job. 
In our plant, we train our own mechanics. We pick an 
operator who shows an inclination for repair work, 
make a repairman helper out of him and then, through 
job seniority, he develops into a repairman. 

Only those directly involved in the use and mainte- 
nance of mobile equipment realize the importance of 
adequate spares on hand. The lack of a spare part 
costing only a few dollars can cause some prolonged 
periods of embarrassment and result in heavy increases 
in costs as well as losses in production. 

Two-way radio, where it can be properly used by a 
central dispatch system, certainly pays off in equipment 
utilization. We have it on some of our highway trucks. 
It ties them to the truck dispatcher for intra-plant 
movement of material. 

With the proper cooperation and the right attitude 
on the part of management and supervision, much can 
be accomplished to improve the performance of mobile 
equipment in steel plants through a more adequate 
program of maintenance, such as was described by these 
speakers this morning. 

We should not only compliment the Timken organiza- 
tion for the fine job of maintenance that they are doing, 
but those of us who do not already have a setup of this 
kind should follow their lead so far as we can apply it 
lo our respective plants. 

R. H. Graves: In order to accomplish a setup such 
as deseribed, either the men at Timken have more 
“know how” than we at U.S. Metals or else they have 
a different union. I at least know the latter to be true. 

We also would like to have all mobile equipment 
maintenance under the material handling department 
head. We also desire to have all mobile equipment under 
the material handling department head. Timken has 
accomplished both of these desires. We have failed on 
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both of them. Both failures are due to our inability to 
convince the union that there must be some fair way 
to overcome the employee seniority problem. Un- 
doubtedly others have had or will have the same 
problem. 

This two-fold problem in our plant stems from the 
fact that: 

1. Various departments in our plant have owned and 
operated industrial trucks for years before we had 
a plant wide material handling department. These 
trucks were semi-serviced by a departmental 
handyman and hauled to the mechanical depart- 
ment when repairs are needed. The time to have 
taken these trucks and operators into the material 
handling department fold was when we started. 
But six months of arguing failed to dent the 
union, so we went ahead. Now the problem is 
more difficult. 

2. Because our mechanical department had been 
repairing these trucks as well as standard gage 
diesel equipment and narrow gage gas equipment 
for over thirty vears, they still claim it is their 
right to do so. To date we have not been able to 
make the change and set up a new department 
under the material handling supervision. 

The Timken spare parts setup works like a charm 
but did you hear that $50,000 figure? There are other 
ways to at least partially keep this figure down but it 
depends upon your geographical location. We have 
tried for years to outguess the equipment in question 
as to what was going to need replacing next and have 
not done too well. In these days of industrial truck 
equipment mergers, advanced equipment appearing on 
the market and models being dropped, it is easy to be 
forced to keep an obsolete truck just to use up the 
basket full of spares you have been carrying which are 
probably the wrong ones anyway. 

In northern New Jersey, where industrial truck dis- 
tributors are practically on every corner, each with a 
room full of spares, we believe it to be more economical 
to carry spare trucks instead of spare parts. This, of 
course, is not true where we only have one of a kind 
such as a travel loader or dumpster or one of the largest 
fork trucks built. 

I would also like to add a word in regard to vehicle 
operators. We feel about the same way that Timken 
does about them. We give them cabs, heaters, fans, 
extra windshield wipers and even an awning over the 
left door so they will not get wet or sun burned. They 
are the absolute boss of whatever vehicle they happen 
to be driving. We pay them a little more than most 
people think necessary, but the last new truck driver 
we made required 19 years plant seniority to get the job. 

We differ from Timken in operator requirements in 
that due to the past practice statement in our union 
contract, an operator cannot repair or help to repair a 
truck. He does keep it clean except for any grease or 
dirt left by mechanics. Mechanics are supposed to wipe 
off any grease or dirt which they have placed on the 
vehicle before releasing it to an operator. 

We keep a check list on all vehicles due to the main- 
tenance of vehicles from departments other than the 
material handling department. This helps to point out 
to them that they must release their equipment for 
maintenance as often as the material handling depart- 
ment does. 
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MONDAY, APRIL 25, 1955 


8:30 am — Registration — 
Ball Room Foyer 


9:00 am— ROLLING MILL SESSION — 
Wayne Room 


“Reversing Hot Strip Mill...Its Place in the Steel Production 
Facilities,” by David Lyle, Vice President, Continental Foundry and 
Machine Co., Pittsburgh, Pa. 


“Meeting the Metallurgical Challenge in Rolling Stainless 
Bars,” by P. T. Reynolds, Assistant Superintendent, Bloom, Billet and 
Bar Mills, Republic Steel Corp., Massillon, Ohio and H. F. Kaiser, 
Assistant Superintendent, 35-in. Blooming Mill, Republic Steel Corp., 
Canton, Ohio. 


“Basic Formulas for Roll Design and Rolling Alloy Steels,”’ by 
A. M. Cameron, Superintendent, Blooming and Bar Mill Dept., Atlas 
Steels Limited, Welland, Ontario, Canada. 


9:00 am — Mechanical Session — 
Michigan Room 


“A New Approach to Continuous Mill Drives,"’ by Astor L. 
Thurman, Executive Vice President, Mannesmann-Meer Engineering 
and Construction Co., Inc., Easton, Pa. 


“Composition Bearings Used in Rolling Mills,” by Kenneth E. 
McHenry, Assistant to Superintendent, Mechanical Dept., Lackawanna 
Plant, Bethlehem Steel Co., Lackawanna, N. Y. 
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SPRING CONFERENCE 


PROGRAM 
AISE 


AUSPICES 
OF 


ROLLING MILL COMMITTEE 


HOTEL STATLER 


DETROIT, MICH. 


APRIL 25, 26, 27, 1955 


“Roll[Neck Lubrication,” by Herman C. Inlow, Research Chemist, 
Cities Service Research and Development Co., East Chicago, Ind. 


2:00 pm — Rolling Mill Session — 
Wayne Room 


“C.F. and |. 3-Strand High Speed Rod Mill," by V. W. Johnson, 
Superintendent, Roiling Mills and Finishing, Colorado Fuel and Iron 
Corp., Pueblo Plant, Pueblo, Colo. 


“Design and Installation of a Multi-purpose Hot Rolling Mill,” 
by A. A. Britton, Jr., Vice President—Production, Carpenter Steel Co., 
Reading, Pa. 


“High Speed Rod Rolling at Continental Steel Corporation,” 
by Don C. Horsman, Assistant General Superintendent, Continental 
Steel Corp., Kokomo, Ind. 


2:00 pm — Electrical Session — 
Michigan Room 


“New Concepts in Drive Systems for Hot Strip Mills," by 
R. J. Moran and H. N. Snively, Steel Mill Engineering, Industrial 
Engineering Section, General Electric Co., Schenectady, N. Y. 


“Application of Power Data in Selection of Rolling Mill Drives," 
by A. F. Kenyon, Steel Mill Engineer, Industry Engineering Dept., 
Westinghouse Electric Corp., East Pittsburgh, Pa. 


“Induction Heating in Tubemaking,” by S. O. Evans, Manager of 
Tubing Operations, Babcock & Wilcox Co., Tubular Products Div., 
Beaver Falls, Pa. 
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TUESDAY, APRIL 26, 1955 


9:00 am — Rolling Mill Session — 
Wayne Room 


“Roll Grinding,” by William Pope, Factory Representative, National 
Grinding Wheel Co., Inc., Gary, Ind. 


"Surface Inspection of Hot Rolled Coil Rods and Bars,” by 
William C. Campbell, Assistant Superintendent, Merchant Mills 
Campbell Works, Youngstown Sheet and Tube Co., Youngstown, Ohio. 


“An X-Ray Tin Thickness Gage for the Electrolytic Tin Line,” 
by R. R. Webster, Assistant Manager, Metallurgical Research, Jones 
and Laughlin Steel Corp., Pittsburgh, Pa. 


9:00 am — Combustion Session — 
Michigan Room 


“The Application of Tunnel Type Furnaces to Steel Mill Use,” 


Part |— “Mechanical Features and Material Handling,” by 
J. T. Cook, Assistant Chief Engineer, Steel and Tube 
Division, The Timken Roller Bearing Co., Canton, Ohio. 


Part ||— “Heating and Combustion Features,”’ by D. R. Baker, 
Combustion Engineer, Steel and Tube Division, The 
Timken Roller Bearing Co., Canton, Ohio. 





PLANT VISITS 


Great Lakes Steel Corp., Ford Motor Co. and 
Rotary Electric Steel Corp. have kindly granted 
permission for individuals attending this meeting 
to visit their plants on the way to or from the 
meeting. 

Details on this may be obtained by contacting 
the Detroit District Secretary, O. P. Ashurst, 1000 
Marquette Building, Detroit 26, Mich., telephone 
W Oodward 1-2084. 











Ore boat slides past the Detroit sky line on way to Great Lakes Steel Corp. plant at Ecorse. 


“Application of Rotary Hearth Furnace for Heating Plate 
Mill Slabs,” by F. C. Schoen, Chief Engineer, Alan Wood Steel Co., 
Conshohocken, Pa. 


“New Annealing Facilities for Ford Motor Company's Steel 
Division” by John Sprague, Fuel and Utilities Engineer, Ford Motor 
Co., Steel Div., Dearborn, Mich. 


2:00 pm — General Off-the-Record 
Round-table Discussion — Wayne Room 


Topics will include roll breakage, water cooling of rolls, slivers in rod 
production, guide materials, finishes for roll necks, strip edges, station- 
ary vs rotating coiler mandrels, mill spindles, pit cranes, blooming 
mill manipulators, etc. 


7:00 pm — Informal Stag Dinner — 
Grand Ball Room 


Speaker: A. E. Kadell, Senior Vice President, Great Lakes Steel Corp., 
Ecorse, Detroit, Mich. 


WEDNESDAY, APRIL 27, 1955 


8:30 am — Inspection Trip — 


Great Lakes Steel Corp., Ecorse, Detroit, Mich. Buses leave from Hotel 
Statler. 





HOTEL RESERVATIONS 


For hotel reservations, write directly to the Hotel 
Statler giving time of arrival, type of accommo- 
dations desired and period of stay. Reservations 
should also state that they are for the 1955 
AISE Spring Conference. 
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A Symposium on Material Handling 
in the steel plant 


....improving efficiency of material 
handling in steel plant operations is es- 
sential in cutting costs... .unfortun- 


ately, present plants and existing capital 





assets make it impossible to attain the 


ideal layout from a material handling 


standpoint ....improvements at Ford 
illustrate an excellent and ingenious ap- 


proach to the problem.... 


PLANT LAYOUT capital expenditure; competitive operating conditions 
may be attained. 
Briefly, the approach to the problem at Ford has 
By G. LEE BERRY been a dual one; namely, 
Plant Engineering Dept. 1. To modernize our material processing, coiling and 
handling facilities in order that they might accom 


Steel Division 
modate the processing and transportation of 


Ford Motor Co. larger units; that is, larger ingots, larger slabs and 
, larger coils 
Dearborn, Mich. a cae ta ; 
2. To employ the principles of automation wherever 


conditions permitted and the cost savings attain 
able warranted the expenditure. 


A THIS paper is intended primarily as a discussion of 


the material handling aspects of our recent moderniza- Figure 1 — An ideal layout for a steel plant producing flat 
tion program, but it is important to explain that the products is illustrated in this sketch. 


program relative to modernization of the material han- 
dling facilities has, of necessity, been importantly in- 
fluenced by conditions existent in the Ford steel mill, 
which are not unlike those currently existing in many 
other steel mills throughout this country. 

Most men are aware of the large investment that is 
necessary in order to install the basic facilities required 
| to produce, to process and to finish steel. Once that 
initial investment has been made, it is economically 
unsound to scrap those facilities so that an ideal plant 
can be built, which will incorporate every modern ma- 
terial handling improvement that might be included in 
a new mill. 

So in a sense, this paper deals primarily with the 
adaptation of certain fundamental concepts of modern 
up-to-date material handling methods—to an existing 
facility in order that, with a minimum of additional 








IRON AND STEEL ENGINEER, MARCH, 1955 











These, in short, are the specific aspects of “material 
handling” which will be covered. 


MODERN HANDLING FOR SHEET AND STRIP MILLS 


Immediately after World War II, new technological 
improvements were developed which permitted the 
stecl industry to undertake extensive modernization 
of sheet and strip processing facilities. Examination of 
these new industry developments in flat rolled process- 
ing shows that few basic manufacturing changes have 
been made. 

The trend in new plant design is toward a straight 
line flow from the open hearth through the finishing 
operation, and the production of larger units at higher 
speeds, starting with ingots and carrying through the 
subsequent operations. 

In new plants, ingot stripping facilities are normally 
located close to the soaking pits to reduce heat losses, 
and new layouts are providing for direct rolling from 
the souking pits through the slabbing and strip rolling 
operations. Although considerable advancement has 
been made in direct rolling; slab reheating facilities are 
still required to meet operating and rolling schedules. 

Figure | shows a material flow layout of a typical 
strip processing plant. Note the proximity of ingot 
stripping to rolling operations, straight-away flow from 
soaking pits through the slabbing and continuous strip 
mill. Note that provisions are made for slab storage 
and reheating. The layout is conducive to floor level 
type of mechanical conveying of coils to the hot coil 
storage area, pickle lines, cold reduction and finishing 
operations. 

The layout of material handling for the hot strip mill 
coil storage is presently being integrated with the fin- 
ishing operations. Current normal operating and sched- 
uling practices require that approximately 13 turns of 
production be stored. This area must be designed for 
the maximum selection of product with minimum of 
damage and cross handling. 

A maximum of one or two turns of production of 
pickled coils are stored ahead of cold reduction in order 
to better maintain control of quality and welding. 
Storage areas for annealing vary considerably, depend- 
ing on the type of product, size of coils, and facilities 
for cooling. The storage areas are inter-connected by 
conveyors; and the processing units are provided with 
storage conveying equipment. Pallet type conveyors 
have proved most successful 





ramp type and roller 
conveyors are not recommended. 

Material handling for these storage areas require 
careful study of material flow and production require- 
ments, in order to avoid costly product handling and 
damage. It is estimated the material handling cost to 
process finished cold rolled strip from ingots represents 
about one-third the total manufacturing cost above 
material, 

Accompanying this trend in plant layout to achieve 
greater efficiency of operations, stress has been placed 
on the production of larger units at higher speeds. 

Speeds of processing equipment have steadily in- 
creased to the point where we now have designs for 
pickle lines up to 600 fpm, cold reduction strip mills 
3000 fpm, and over 6000 fpm for light gage products; 
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open hearth 





Figure 2 — Layout shows material flow at Ford plant. 


temper mills at 3500 fpm, and shear lines over 1000 fpm. 

In order to obtain efficient use of the high speeds, 
large coil practices and material handling equipment 
have been developed. Handling improvements on the 
processing units have taken the form of increased in- 
process sizes and reduction of charging or preparation 
time, both of which tend to make sheet processing more 
continuous, and permit a higher utilization of power 
and speeds. The standard generally accepted by the in- 
dustry for cold reduced strip coils is 24 in. inside diam- 
eter to 72 in. outside diameter, weighing up to 50,000 Ib. 
This standard was adopted by reason of practical 
equipment design, product mix, floor loadings, and 
minimum damage to product. 

The benefits to be gained from large coils and im- 
proved charging time at cold reduction mills and other 
processing places requires individual engineering con- 
sideration of each unit in the design of facilities. For 
example the development of high speed cold reduction 
mills up to 3000 fpm, for processing sheet products in 
large coils required that particular attention be given 
to the design of the coil handling and conveying equip- 
ment to and from the mill. 

Coil size and coil charging time have a significant 
effect on mill capacity, particularly at higher speed. 
This may be shown by comparisons of mill speeds, coil 
sizes, and charging times for 20-gage product, 48 in. 
wide. 

By increasing the coil size from 20,000 to 40,000 Ib 
based on 1.5-minute charge time (without delays) , the 
efficiency per mill rolling hour can be increased 9 per 
cent at 500 fpm; 16 per cent at 1000 fpm, and 30 per 
cent at 2000 fpm. 

By reducing the coil charge time from 2.5 to 1.5-min- 
uates based on rolling 40,000-lb coils (without de- 
lays), the efficiency per mill rolling hour can be further 
increased 7 per cent at 500 fpm; 12 per cent at 1000 
fpm and 21 per cent at 2000 fpm. 

Stated in terms of mill speeds, the same theoretical 
efficiency can be obtained by an 1100 fpm mill, rolling 
40,000-lb coils with a 1.5-minute coil charging time as 
can be rolled by a faster mill (1300 fpm) on the same 
coil size, but a 2.5-minute coil charging time, or a mill 
of 2500 fpm, rolling 20,000-Ib coils with a 2.5-minute 
coil charging time. 

These examples are intended to show the interde- 


IRON AND STEEL ENGINEER, MARCH, 1955 








Figure 3 — Conveyors are extensively used in moving of 
coils. 


pendence of coil size, charging time and mill speeds. 
The high cost of handling facilities involved in doubling 
the size of cold rolled coils yields a relatively small in- 
crease in efficiency, unless it is accompanied by the 
greatest possible reduction in coil charge time and an 
increase in speed. Conversely, the benefits of costly 
equipment to increase speeds are relatively small with 
out an accompanying improvement in more continuous 
processing methods. 

The high speed mill highlights the need of critical 
and efficient quality control due to the volume of de- 
fective material, which can be processed during a short 
interval of time. To process a prime cold rolled sheet, 
with today’s practices, requires that approximately 40 
per cent more steel be made than is actually finished, 
due to the processing losses. 

The efficiency of the modern mill is being continually 
improved by the use of larger packages, better han 
dling and flow of material; and will continue to im- 
prove through development of better rolling and sched- 
uling practices, product yields and standardization of 
in-process and finished materials. In the past ten years, 
coil size has been increased over 100 per cent which for 
an equivalent production reduces the number of coils 
to be handled by one-half. Currently mills are designed 


Figure 4 — Flow from pickling through the 66-in. tandem 
mill to the annealing furnaces is shown in this sketch. 
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to produce and handle over 20,000-Ib hot rolled coils 
and 50,000-lb cold rolled coils. 

Technical developments such as these are of vital 
importance in a decision to modernize an old plant 
They require appraisals of the existing situation and 
development of plans to determine whether the old 
plant can be made competitive before the proposed pro 
gram is undertaken. 

The application of these new industry developments 
to an old plant and the appraisal of the relative posi 
tion of a modernized old plant as compared to a new 
installation, are illustrated by the recent moderniza 
tion program of the Ford steel mill. The original strip 
processing facilities at Ford were installed in 1935, basi 
iron and steel making facilities were installed in 1918 

The program undertaken in 1951 had as its objective 
the economic balancing of coke, iron, and sheet steel 
production, and modernization and replacement of 
existing equipment to bring the total output to a level 
of competitive efficiency. It was necessary to provide a 
greater utilization of present facilities, and to improv: 
material flow to eliminate excessive handling and trans 
portation of materials in process. 

When the balanced capacity for steel strip and foun 
dry iron and coke requirements had been determined, 
the facility improvements for producing coke, pig iron 
and ingot melt to balance the sheet capacity were plan 
ned. Thirty-seven additional coke ovens were installed 
adjacent to the 183 oven plant. New coke screening 
facilities were installed and the by-products plant re 
habilitated. 

Iron production was rounded out by the installation 
of a new 1500-ton per day sintering plant for condition 
ing ore, flue dust, and mill seale to provide a high 
metallic charge for the blast furnaces. 

Figure 2 shows the material flow layout of strip 
processing at the Ford mill. Note the layout of ingot 
stripping with relation to the soaking pits. Direct roll 
ing of slabs from the blooming mill is accomplished hy 
cross conveying rather than in line facilities, and by 
flow of slabs through reheating furnaces. Provisions 
are made for a minimum of slab storage. The layout 
provides floor level mechanical conveying of coils to 
the hot coil storage area, pickle lines, cold reduction, 
annealing and finishing operations. A direct comparison 


Figure 5 — From the annealing furnaces, coils go through 
the 66-in. temper mill and then to the finishing 
departments. 
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of this layout to the typical layout previously shown, 
illustrates the approach taken in the application of new 
designs in layout. 

Figure 3 is a layout of conveyor system from the hot 
strip mill through hot coil storage and into pickle lines. 

Figure 4 is a layout of conveyor from pickling 
through tandem mill into annealing. 

In Figure 5 is shown a layout of conveyors from an- 
nealing to temper mill and finishing departments. 

The efficiency of the open hearth was improved 10 
per cent without adding additional furnaces. A 200-ton 
tilting furnace was converted to 400-ton stationary 
type. A new 275-ton hot metal crane was installed to 
handle the increased heat size. The charging floor was 
extended, two new charging machines were added, and 
the charging floor track layout redesigned to reduce 
charging delays. 

Ingot stripping facilities were relocated to a new 
stripper building adjacent to the soaking pits. Ingot 
stripping in this location relieved present congestion 
and permitted spotting of entire heats directly in front 
of the new soaking pits. Heat loss and soaking pit 
charging time were reduced materially by this arrange- 
ment, 

Existing soaking pits were replaced with more effi- 
cient pits with adequate capacity to eliminate a pro- 
duction bottleneck. 

The blooming mill was altered to permit the rolling 
of 60-in. wide slabs from 65-in. ingots, and variable 
voltage control was installed on the main drive and 
auxiliary motors. The ability to roll slabs up to 60 in. 
wide eliminated cross rolling of short slabs on the hot 
strip mill. 

The efficiency of the hot strip mill was improved by 
alterations to permit the rolling of heavier slabs and 
the production of heavier coils than was formerly pos- 
sible. Coil size was increased 60 per cent overall and 
equipment was improved to handle a maximum of 
16,000-Ib coils. 

These alterations included a new slab furnace and 
building to provide required heating and slab handling 
capacity, increased power of roughing mills, and the 
replacement of one two-high mill stand with a four- 
high mill, alterations to the coiler approach table and 
the replacement of existing coilers. A new conveyor 
capable of handling the heavier hot rolled coils to an 
inside storage area reduced handling and transporta- 
tion to and from yard storage areas. 

The improvements installed in the cold mill area in- 
corporate the latest post-war developments in the steel 
industry, which permits the handling and processing 
of larger coils. The present coiling mechanisms and 
handling facilities of the pickling lines, cold reduction, 
and finishing units were replaced with equipment to 
handle large coils. Facilities for handling 16,000-Ib hot 
rolled coils and 50,000-lb cold rolled coils were installed. 
The speed of the three-stand cold reduction mill was 
increased from 744 to about 1500 fpm. 

Cold rolled product was formerly annealed in high 
cost equipment at four widely separated locations. 
Modern facilities were installed in one location to pro- 
vide adequate capacity, eliminating rehandling and im- 
proving the flow of product. A new 66-in. four-high 
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2800-fpm sheet temper mill was installed in a new build- 








ing together with auxiliary finishing equipment. 

Prior to the modernization program, the facility in- 
vestment was approximately $100 per net ton of finish 
product. On completion of the program, the asset value 
has increased by about $22 per net ton. This compares 
to an estimated $350 per net ton for a comparable new 
plant. 

The modernization program, substantially com- 
pleted in 1953, has provided the auxiliary equipment 
necessary for efficient material handling and, we be- 
lieve, for the type of product produced is comparable 
to modern installations in the industry. 


HEATING FACILITIES 
By WILLIAM A. DAILEY 
Surface Combustion Co. 


Toledo, Ohio 


A THIS paper covers in more detail the heating phases 
of steel production and the material handling problems 
associated with them. 

In present day steel mills producing sheets for deep 
drawing, there are three major reheating units. First, 
the soaking pits which take ingots either from the open 
hearth or from storage and heat and maintain them at 
proper temperature for rolling. Second, the slab heaters 
which take hot slabs directly from the blooming mill or 
cold slabs from storage and heat them to the proper 
temperature for rolling on the hot strip mill. Third, the 
annealing furnaces for stress relieving and recrystaliz- 
ing the steel strip from the cold reduction mills. 

The soaking pits and slab heaters are designed al- 
most completely around the problems of material han- 
dling. In fact, a major function of soaking pits is to 
serve as a storage point in the material conveying sys- 
tem between the open hearth and the blooming mill. 
If this function were not important or necessary, the 
design of soaking pits would be vastly different from 
that now used. 

A slab lieater is a furnace built around a pusher type 
of skid conveyor. Theoretical combustion efficiency is 
sacrificed in order to attain simplicity and reliability 
in the conveying system. A slab heater normally is not 
designed for storage, it serves only to heat the slabs to 
the proper temperature for rolling in the hot strip mill. 
The rate of passage of slabs through the slab heaters 
may be varied over a wide range. However, there is no 
provision for storage of hot slabs ready for rolling. Con- 
sequently, the space required for installation of slab 
heaters is very much less than that required for soaking 
pits and their associated material handling facilities. 

At the annealing furnaces for finished cold reduced 
product, the situation is somewhat different and this 
equipment is basically designed for its primary function 
of slow cooling, and secondarily from the standpoint of 
material handling. Material handling represents a 
major part of the cost of this operation, and conse- 
quently location and method of heat application, are 
dictated from the standpoint of material handling. 
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SOAKING PITS 


In a steel plant such as that operated by the Ford 
Motor Co., the purpose of soaking pits is primarily to 
furnish a steady supply of ingots at the rate and 
sequence desired and at a uniform temperature ready 
for rolling. The input of ingots to soaking pits comes 
primarily from open hearth furnaces and normally the 
rate at which the ingots are supplied by the open hearth 
will not correspond to the rolling rate of the blooming 
mill. The open hearths tend to furnish a relatively 
steady supply over a long period of time since they are 
operated continuously and shutdowns for maintenance 
usually affect only one of ten or more units. The short 
time fluctuations in delivery of ingots from the open 
hearth, however, are very great and frequently from 
one to three hours can pass without delivery of a single 
ingot while in extreme cases enough ingots will be de- 
livered in the period of one hour to furnish the rolling 
mill for the next eight hours. 


It is also frequently desired to heat and roll ingots 
from outside storage or even from another open hearth 
plant or an electric furnace plant. The optimum pro- 
cedure is to maintain a substantial supply of these in- 
gots from outside sources close to the soaking pits sO 
that in the event of delays in delivery of ingots from 
the open hearth, or if it is desired to quickly change the 
rolling schedule on the mill, the stored ingots can be 
charged into the soaking pits for heating immediately 
without waiting for transportation from some remote 
point. When ingots are delivered quickly from the open 
hearth and charged into the soaking pits in a short 
time, only two to three hours are required to even out 
the temperature sufficiently for rolling. However, if 
there is any delay in delivering the ingots from the open 
hearth to the soaking pits even though it may be only 
of the order of one or two hours above the normal, or 
if it is necessary to heat ingots from cold, periods of 
time ranging from five to as much as 12 hours are re- 
quired in the soaking pits to bring the ingots to the 
proper temperature and uniformity for rolling. 

In addition to the uneven rate of delivery of ingots to 
the soaking pits, there are variations in the rate at 
which ingots are rolled. Normally a blooming mill oper- 
ates at a relatively steady rate while it is in operation. 
However, the modern blooming mill with its accessories 
is extremely complex mechanically and_ practically 
there are usually delays in each eight hours of opera- 
tion so that the mill may operate at a high and steady 
rate for three hours, and it may then shut down for as 
much as 30 minutes or possibly one hour due to me- 
chanical problems in the mill or in the auxiliary equip- 
ment associated with it such as shears, scarfing ma- 
chines, conveyors, ete. 


The design problems for modern soaking pits of this 
type are complicated when heating steels for deep 
drawing processes because it is the practice to heat 
these ingots and hold them at the highest possible tem- 
perature. Generally, both the production and quality 
of the product of the blooming mill is increased by hav 
ing the ingots at the higher temperatures. This tem 
perature is limited at the present time by the melting 
point of scale on the ingots. Theoretically, in an at- 
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mosphere containing only oxygen and _ nitrogen, this 
scale should melt at about 2460 F. Practically, because 
of the presence of impurities such as sulphur in the fuel 
gas used to fire the soaking pits, the melting point of the 
scale may be a little lower. It follows from this condi- 
tion that extremely precise control of the temperature 
should be maintained. 

The attainment of satisfactory operation for all three 
of these design factors; that is, holding of hot steel 
ready for rolling without damage either by excessive 
scaling or by penetration of the thin skin on the top of 
the ingots; heating cold steel as rapidly as possible to 
rolling temperature; and, maintaining very precise 
peak temperatures to enable the highest possible roll- 
ing temperatures without actually melting the scale, 
requires extensive use of automatic control devices. 

In fact, when soaking pits are designed to meet these 
conditions, it is actually impossible to operate them 
manually and still maintain satisfactory rolling per- 
formance. The fuel input is so high that if the pits were 
to operate at maximum input for just a few hours un- 
controlled, they would be destroyed. Yet this maxi- 
mum fuel input must come on automatically and in 
stantly when drawing ingots. As ingots become larger 
and the size of the open hearth heat increase, the 
optimum size of soaking pits also increases. Each soak- 
ing pit is opened from six to 14 times or more during 
the drawing operation and enormous quantities of heat 
are lost each time it is opened. It is customary to supply 
sufficient fuel input and to have automatic control de 
vices sufficiently fast so that the heat loss by opening 
a cover to remove an ingot may be regained during the 
short interval of time remaining before drawing the 
next ingot. Unless this can be done, the ingots progres- 
sively become cooler as the pits are drawn and the last 
ingot will be as much as 50 to 100 degrees colder than 
the first one with a resultant lower rolling rate and steel 
quality. 

The above problems have resulted in the develop 
ment of automatic control devices of a very high order. 
For example, in an installation such as that at Ford, the 
automatic temperature control devices may regulate 
the soaking pits at 2440 F which is within 20 F of the 
melting point of the scale. An error which would elevate 
the steel temperature above this melting point would 
result in very rapid oxidation and actual erosion of the 
steel. At the same time this automatic control equip- 
ment must repeatedly turn the fuel off or on, changing 
the heat input from 0 to 25,000,000 Btu per hour in 
about three seconds. 

From the foregoing analysis, it may be readily seen 
that two important considerations in design and oper- 
ation of soaking pit handling facilities are: rapid de- 
livery of ingots from the open hearth to the soaking 
pit, and rapid delivery of ingots from the soaking pit 
to the rolling mill. Any delay in stripping the molds 
from the ingots and delivery of the ingots into the 
soaking pit results in decreased availability of hot steel 
ready for rolling and any delay (even of seconds) in 
delivering the ingots from the soaking pit where it is 
at the highest practical temperature to the rolling mill, 

results in a reduced rolling rate and lower quality of 
the resultant product. To achieve the first object (that 
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is, quick and orderly delivery of the ingots from the 
open hearth to the soaking pits), the space underneath 
the cranes which deliver ingots to and from the soaking 
pits should contain at least three standard gage tracks; 
one for delivery of operating and maintenance material 
and supplies, and two for delivery of ingots. 

There should be space so that the ingot cars con- 
taining at least two entire heats may be delivered to 
the soaking pit building at any time with no interfer- 
ence in either delivery or removal of the ingot cars. 
See Figure 1. The soaking pits should be so located 
with respect to the tracks and overhead cranes that 
ingots may be charged into them, and also simultane- 
ously delivered to the rolling mill without interference. 
There must be space adjacent to the soaking pits and 
under the cranes so that ingots may be picked out of 
individual soaking pits and placed on a car for rapid 
delivery to the mill conveyor table. This car must be 
able to travel to a point adjacent to any of the soaking 
pits so that the crane can take an ingot out of the pit 
and place it directly on the car, thus allowing the other 
cranes in the building to operate without interference. 

The total travel of this ingot car should be as short 
as possible (Figure 2) to minimize the delay between 
the soaking pits and the mill table. All pits and cranes 
and also the rolling mill should be visible to the oper- 
ator of the ingot car. In addition to these require- 
ments, there should be ample space for storage of 
several thousand tons of cold ingots so that these ingots 
may be charged in soaking pits immediately when any 
delay in delivery of the hot steel opens up available 
heating space for them. 

The recent improvement program at the Ford Motor 
Co. practically attained the ideal installation of soak- 
ing pit transportation systems and soaking pit layout. 
First, the necessary tracks and a new high speed ingot 
car are installed. These tracks occupy the major por- 
tion of the space under the ingot crane. At the end of 
the building closest to the mill, the remainder of the 
space under the ingot crane is filled solidly with active 
soaking pit area. It was possible to install 20 modern 
soaking pits each 8 ft wide by 25 ft long in this space. 
In addition, it was possible to open up space under the 
soaking pit crane and at the end of the building away 
from the mill for storage of about 8000 tons of cold 
ingots ready for heating. As a result, this installation 
represents a practically ideal condition equal to any 


Figure 1 — Three sets of tracks should serve the soaking 
pit building. 
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Figure 2 — Travel of ingot car should be kept as short as 
possible to keep cooling of ingot to a minimum. 


that could be achieved in a new operation where there 
would be no restrictions to building size or track layout. 


SLAB HEATING FURNACES 


The modernization of the hot strip mill and of aux- 
iliaries has resulted in increased slab heating require- 
ments. Over the past five vears the original five small 
slab heaters have been replaced by three large slab 
heaters of modern type each with a capacity of over 
100 tons per hour. All of these slab heaters are so con- 
structed that if it should become necessary, further 
increase in capacity may be obtained by modification 
of the combustion system. Slabs are delivered to the 
slab heaters either singly on a roller table or in pack- 
ages of six or more by an overhead crane and are then 
pushed one by one by a mechanized conveyor system 
on water cooled skid rails through the heating furnace. 
From these skid rails they enter the hot strip mill 
through a roller table system. The slab heating furnace 
proper is a refractory structure and combustion system 
built around these skid rails. Since the water cooling of 
the skid rails causes those portions of the slabs im- 
mediately in contact with them to be cooler than the 
remainder of the slab, the last 20 per cent of the furnace 
length uses solid alloy rails embedded in refractory as 
a substitute for the water cooled skids. This allows the 
temperature to even out so that the cold spots or skid 
marks substantially disappear before the slabs are dis- 
charged from the furnace onto the roller table which 
conveys them into the hot strip mill. In addition, in the 
Ford Motor Co. slab heaters, the water cooled rails are 
covered with the most modern type of insulating ma- 
terial which reduces the heat loss to a fraction of that 
for uninsulated rails. 

The slab heaters are equipped with sufficient auto- 
matic control devices to enable them to operate at 
varying rates in order to keep pace with the operation 
of the hot strip mill. They may be supplied with slabs 
which are already hot so that they only have to be 
heated from 300 to 400 degrees additionally to make 
them ready for rolling, or they may have to operate 
with cold steel from storage which has to be heated 
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Figure 1 — The paddle wheel type coiler was one of the 
earlier ones developed. 


about 2400 F before it can be rolled. The automatic 
control devices must operate satisfactorily over this 
wide range of heat requirement and must at the same 
time protect the furnace structure. Each slab heater 
has a maximum input of approximately 175,000,000 
Btu per hour, and as is the case with soaking pits, each 
slab heater could destroy itself very rapidly if uncon- 
trolled. Since the slab heaters are tied directly to the 
operating rate of the hot strip mill which is an ex- 
tremely expensive machine, the utmost attention is 
paid in design to maintaining continuity of operation. 


ANNEALING FURNACES 


The installation of mechanized handling equipment 
for the cold reduced coils necessitated a completely 
new coil annealing department. After consideration of 
all the factors involved such as slab sizes, speed con- 
trol problems on the rolling mills and minimum damage 
to the outer wraps of the coils, it was decided that 66 in. 
outside diameter by 24 in. inside diameter represented 
the most economical coil size. None of the existing an- 
nealing equipment was satisfactory for this size, and it 
was therefore completely replaced. The ideal annealing 
department of this type has been installed and consists 
of a row of batch annealing furnaces along one side of 
the building under a traveling crane with ample stock- 
ing space for coils to be annealed and for coils whose 
annealing is completed under the same crane runway 
and opposite the annealing furnaces. Thus the most 
practical way to charge and discharge coils from the 


Figure 3 — Section through 66-in. mandrel type coiler. 
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Figure 2— The three-roll upcoiler was a later development. 


annealing bases underneath the portable annealing 
furnaces is provided by means of overhead cranes with 
mechanical tongs for picking up the coils. Conveyors 
have been provided at floor level to move the coils of 
steel to and from this stocking space opposite the fur 
naces thus minimizing crane travel and allowing several 
cranes to operate without interference. 


MILL EQUIPMENT 


By GEORGE PERRAULT, JR. 
Division Manager 
E. W. Bliss Co. 
Salem, Ohio 


A OF all the metal products which were subjected to 
revolutionary progress, steel stands out. In this general 
class of steel products, the greatest progress has been 
made in the sub-classification of flat-rolled products, 
and the so-called packaging and handling thereof has, 
of necessity, been improved and refined to a point 
where from a competitive viewpoint it is almost essen- 


Figure 4 — Mandrel type coiler shown is installed at Ford 
Motor Co.’s Steel Division. 











tial for all producers to provide modern flat-rolled 
products handling equipment to cope with large orders 
of coils, bundles, ete., and yet preserve high-grade 
quality in the product. 

This progress includes improved methods in han- 
dling steel strip which we shall attempt to cover espe- 
cially at this time. The first problem encountered in 
the production of steel strip is at the hot strip mill; 
after the product has been rolled with exacting care to 
insure uniform gage, surface, and edge quality. With 
the advent of larger ingots, resulting in larger slabs, the 
final bar length has increased steadily until today we 
have to cope with strips; for example of 48 in. width, 
length up to 1300 ft, 
from a 20,000-lb slab, and consequently making a long 
coil to handle. 


by 0.095 in. gage, measuring In 


For the coiling at this stage of production, various 
types of machines have been tried, and some quite suc- 
cessfully utilized, mostly coilers of one type or another. 
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of regular, uniform edge without telescoped layers. It 
goes without saying that before strip is sufficiently 
wrapped to give good snubbing, or anchorage, around 
the mandrel, it must be squarely and properly guided 
into the entry guides, sloping and feeding downward, 
or upward, as the case may be in either downcoilers or 
upcotlers, which lead right up to the mandrel at a close 
tangential point. This close feed clearance of the guide 
is maintained only momentarily, until sufficient wraps 
have been made, following which the guide automatic- 
ally retracts,on an interlocked movement with the 
blocker rolls, which complement the guide, on original 
wrapping function. 

Figure 5 shows the guide throat feeding down close 
to the mandrel. As the strip comes traveling down the 
runout table, the entry guides of the quick air-actuated 
type, with motorized primary setting adjustment, as 
shown in Figure 6 directs the strip squarely and med- 
ially to the entry pinch rolls, of which the bottom roll 
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Figure 5 — Guide 

> | throat fits 
| down close to 
} the mandrel. 





420 





Of the various types utilized, the primitive paddle 
wheel, shown in Figure 
shown in Figure 2. 


and a three roll upcoiler is 


One of the outstanding units produced and utilized 
successfully to date is the driven mandrel type coiler 
with driven blocker rolls, similar to two units which 
have operated successfully now for over a year at 
Ford’s Steel Division plant, among many others. These 
units are typically as shown in Figures:3 and 4. 

In this arrangement, the prime unit, or mandrel, is 
harnessed to a 200-hp, 575/1150 rpm motor through a 
gear reduction unit for a maximum linear speed some 
10 per cent higher than the maximum delivery speed 
of the last stand of the finishing train; in this case, ap- 
proximately 2050 fpm. The high power, combined with 
mandrel strength and resistance to deflection, makes 
for maintenance of continuous, heavy tension on the 
strip being pulled over the runout table, and coiled up. 
This is essential to good strip guiding and coil build-up 
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is smaller in diameter to form the sharp radius and set 
the course of the strip downward into the final guide. 
In case of upcoiler, the top roll is the smaller to guide 
and set course of strip upward. Through the pinch rolls, 
the strip is moved at a speed synchronous with runout 
table speed, but the mandrel and blocker roll speeds 
are such that tension always exists, through the com- 
plete bar length, between mandrel and pinch roll, again 
insuring good guidance. 

The blocker rolls function to block the original 
wraps, and again on the final wraps, as they are 
actuated in and out in four pairs, each pair driven from 
a 30-hp motor in this case. Incidentally, all motors are 
d-c, variable voltage motors, to afford minute syn- 
chronizing of speeds. These sets of rolls are located 
clockwise in 1:30, 4, 7, and 9:30 o'clock positions. 

Once the coiling of the bar is completed, the mandrel 
is collapsed to a reduced diameter, to facilitate strip- 
ping of the coil, via an air-actuated stripper plate, onto 
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Figure 6 — Air-actuated entry guides direct the strip to the entry pinch rolls. 


the receiving coil downender, typically as shown in 
Figure 7. After receiving coil, it is downended, and re- 
gardless of size in outside diameter, the same is cen- 
tered for smooth deposit on the center of the strand 
coil conveyor. This centering is done by means of a tar- 
get pin which projects from the downended leg of the 
cradle, or angle, and pilots the coil-supporting slide 
outward to an automatically determined “homing 
point” for that particular outside diameter coil, with 
the inside diameter always the same, and since the 
“homing” pin is always piloted inside the core of the 
coil, the necessary sliding, or centering, travel is inter- 
preted to compensate for coil outside diameter and its 
high or low cradled position in the receiving leg of the 
downender. 

Stripping is facilitated by the full collapse afforded 
by the mandrel operating on sliding wedge principle, 
which actuates four segments of the block, as shown in 
Figure 8. Note that the segment and wedge arrange- 
ment is such that the pull-rod is in tension with man- 
drel in expanded position. 

Once centered over the coil conveyor, by the traver- 
sing movement of the coil downender buggy, the waffle 
top shown in Figure 9 receives the coil in easy deposit 
fashion to preserve good coil formation, on the stools, 
in elevated position. Sliding member of automatic coil 
positioner is visible in this view. After this, the buggy 
and downender retract to allow for descent of the waffle 
top to an elevation below that of flat top strand coil 
conveyor, allowing again for smooth deposit of the coil 
to preserve its character and quality. From here, the 
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coil is on its way to smooth, jar-free travel to the next 
processing station. 

The coiler features many interlocks, such as: 

1. No full speed of mandrel is possible unless same 
is fully expanded; thus barring centrifugal dam- 
age, 

2. No stripping of coil unless blocker rolls are fully 

retracted. 

3. No upending of downender on return stroke, until 
the downender leg is free of the waffle top. 


Figure 7 — An air-actuated stripper plate facilitates strip- 
ping. 
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Figure 8 — Full collapse of the mandrel is accomplished through the sliding wedge principle. 


t. Many others, including either hydraulic, air, or 
motorized actuations, depending upon such fac 
tors as length of downender travel, to conveyors, 
etc. 

This type coiler has been designed so far for mandrel 
widths up to 96 in., and coil weights of 30,000 Ib maxi 
mum. To date, it has enjoyed unique success in various 
plants, and in various arrangements to suit material 
flow and/or plant layout. 





Figure 9 — It is necessary to deposit the coil gently to pre- 
serve good coil formation. 


Figure 10 — A number of mills were modernized at the 
Ford plant. 
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Among other modern improvements at Ford’s steel 
plant has been the modernization of several mills as 
shown in Figure 10, plus addition of a new temper mill, 
each including special equipment for heavy coil han- 
dling in a manner which might be termed safe and deli- 
cate in handling these ponderous masses. 

While on the subject of coil handling equipment in a 
modern arrangement around a mill, a typical arrange- 
ment is the Ford mill well presented in Figure 11. This 
particular mill is of course a one-way mill for temper 
passing. The entry equipment for this 19 and 53 in. 
x 66 in. mill consists of a flat top entry conveyor for 
transporting coils on edge to a station, or junction, 
where they are upended onto a set of coil positioning 
and preparation rolls of the cradle type, whence the 
coil is traversed and core-threaded onto the payoff 
mandrel, designed to handle coils up to 1000 lb per 
inch of width; said mandrel being 24 in. in diameter. 
This arrangement allows for preparation and position- 
ing of a subsequent coil, while the one is being rolled 
into the mill, thereby saving encroachment of handling 
time into the available rolling time. 


For large coil handling, support and high-speed rota- 
tion in coiling or uncoiling, we use a reel, as shown typi- 
cally in Figure 12. The block itself is made up of inner 
and outer wedges, segments, and push-rod for expand- 
ing and collapsing the block. 


Figure 11 — This 19-in. and 53-in. x 66-in. mill is used for 
temper passing. 
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Figure 12 — Reel design shown is used for large coils and high speed rotation. 


1. Actuation is either by air or hydraulic pressure, 
depending upon application. 

2. Some are equipped with locking pins, as in the 
case of air-actuation to insure maintained full ex- 
pansion with a coil. 

The delivery end as shown in Figure 13 likewise is 
equipped with a 24-in. diameter block tension reel and 
coil buggy for handling the same large coils which are 
eventually transferred to a power-driven conveyor, 
again effecting heavy coil transport which is protective 
to the coil and the personnel, because every motion or 
movement is controlled. 


We previously referred to the Ford modernization 
of their three-stand tandem cold reduction mill. This 
unit in its new arrangement is a 66 in. mill with new 
terminal equipment. These new auxiliaries designed 
for heavy coils permit the positioning and preparation 
of coils to be fed, and include new fast-transfer convey- 
ors, all of which add up again to improved efficiency 
and safety of the line, far beyond what could ever be 
imagined even as recently as the time of planning this 
improvement. 


Equipment of this type naturally pays for itself, be- 
sides being almost compulsory in heavy coil handling, 
because the unavoidable coil opening, square trimming, 
and rebanding work can be done while the mill is work- 
ing affording optimum mill operating time. It is our 
feeling that where larger coils are possible, it is often 
better to concentrate on improved material or coil han- 
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dling than to spend money on power for speeding up a 
mill. There are, however, instances where the latter is 
indeed justified towards increasing production; the 
sum of both is better, but material handling improve- 
ments are major. 

It is our feeling that if all specialty designers and 
manufacturers continue in their efforts to team up with 
steel plant management towards providing equipment 
that will spell improved efficiency plus safety for the 
personnel, we shall all some day benefit more from our 
efforts. 


Figure 13 — Delivery end has 24-in. diameter block tension 
reel and coil buggy. 





















An Agglomeration Process 
for Iron Ore Concentrates 


By W. F. STOWASSER, Allis-Chalmers Manufacturing Co., Milwaukee, Wis. 





.... pilot plant operations have demon- 
strated the successful agglomeration of 


iron ore.... process is economical due 


to sensible heat recovery. . 


.. Space re- 


quirements are reasonable .... 


A THIS paper describes a pilot plant built to convert 
iron ore concentrates into a form which can be easily 
transported and smelted in blast furnaces. The process 
developed in the pilot plant at Carrollville, Wise. con- 
sists of balling the concentrates and burning these balls 
on a continuous horizontal grate. 


DESCRIPTION OF PROCESS 


The first step in the process incorporates the art of 
balling, and in this form the concentrates are prepared 
for burning. The second part of the process consists of 
burning the green balls on the grate machine to the 
hardness required for shipping and handling purposes 
and for reduction in blast furnaces. 

Facilities are provided at the pilot plant to receive 
carload quantities of concentrate. The concentrates are 
loaded into a 50-ton bin directly from the railroad car. 
Because of the variable moisture content present in the 
concentrates after shipment in an open railroad car, it 
is necessary to repulp and refilter the concentrates to 
maintain a uniform and proper moisture content for the 
balling operation of the process. 

Concentrates are conveyed to slurry tanks, and the 
slurry, containing from 50 to 65 per cent solids, is 
pumped to a 4-ft diameter by 4-ft wide drum filter. The 
filter provides feed of uniform moisture to the plant. 
Magnetite concentrates are normally filtered to produce 
a cake containing about 10 per cent moisture, which is 
a necessary requirement for the following balling 
operation. 

The filtered concentrate is conveyed to a rotary bin 
table feeder which acts as a surge bin for the filter cake 
and feeds a uniform flow of concentrates to the balling 
drum. 
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It is often desirable to make additions to the con- 
centrates as they are fed to the balling drum. These 
additives, such as bentonite, are used to improve the 
strength of the finished green pellet and to improve the 
ballability of the concentrate. A vibrating feeder is 
used to feed the additive onto the feed belt, and it is 
mixed with the concentrate in the balling drum. 

The balling drum is shown in Figure 1. This drum is 
8 ft long and 3 ft in diameter. An oscillating cutting 
bar maintains the lining in the drum by trimming off 


Figure 1 — In balling drum operation, filtered concentrates 
on conveyor in foreground are discharged onto table 
feeder. 
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Figure 2 — Vibrating screen sizes pellets from balling 
drum. Coal feeder in foreground adds fine coal to 
sized pellet conveyor. 


the buildup of excess concentrate as it forms. The drum 
is operated in closed circuit with a 1-ft wide by 4-ft long 
rod deck vibrating screen. The undersize pellets or seed 
pellets from the screen are returned to the balling drum 
until they grow to the desired size. 

The size of pellets is controlled by the opening in 
the screen deck. The formation of pellets in the balling 
drum is affected by many variables. Some of these are: 
the size distribution of the feed, the particle shape of 
the concentrate, the feed rate to the drum, the moisture 
in the concentrate, the speed of rotation of the drum, 
the slope of the drum, and the type of trimming obtain- 
ed with the cutting bar. In this process, attempts are 
made to control the pellet size within the limits of 
3@ to °¢ in. in diameter. 

The screened oversize pellets are conveyed under a 
coal feeder where sufficient powdered coal is added to 
the belt to produce the desired results in the burning 
process. The top size of the coal successfully used has 
been 20 mesh. Anthracite coal was used in the test 
program. Figure 2 illustrates the vibrating sereen and 
the coal feeder. The pellets and free coal are conveyed 
together to the coal reroll drum. The purpose of this 
drum is to roll the coal onto the surface of the pellets. 
It is 3 ft in diameter and 5 ft long and is equipped with 
a cutting bar. Figure 3 shows the relationship of the 
Figure 4— On drive end of traveling grate, conveyor 
elevates pellets from coal reroll drum to grate. 
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Figure 3 — Pellet preparation plant section shows balling 
and coal reroll drum circuit. 


filter, balling drum, sizing screen, coal feeder, and coal 
reroll drum in the plant. 

The prepared pellets, containing bentonite, water, 
and surface coal, are elevated to the traveling grate. 
The grate consists of a continuous strand of 37 pallets. 
The individual pallets have a grate bar area 2 ft wide 
by 1) ft long, with 14-in. high side plates. The return 
strand of pallets passing over the grate drive sprocket 
is shown in Figure 4. 

The method used to feed and distribute the green 
balls to the grate is shown in Figure 5. The balls are 
transferred to a short conveyor which oscillates back 
and forth across the 2-ft width of the grate. An adjust- 
able vertical plate, not shown, located several inches 
in front of the head pulley of the oscillating conveyor, 
controls the height of the bed and levels the moving 
bed of pellets. This method of feeding prevents segre- 
gation of various size pellets as well as fines, and pro- 
duces a uniform, permeable bed. 

The pallet train moves under the furnace and across 
four windboxes, located beneath the pallet frames. The 
relationship between the furnace position with respect 
to the location of the partition walls separating the 
windboxes is evident from the following description 
and Figure 6. 

As the pellets are deposited on the grate, partial 


Figure 5 — Oscillating conveyor pellet feeder discharges 
pellets onto traveling grate. 














drying of the pellets is started. A 2-ft long updraft 
windbox below the grate is used to remove part of the 
moisture in the bed. The low temperature air reduces 
the moisture in the pellets in the lower level of the bed 
and is essential to prevent sagging of the bed during 
latter stages of the process. The air used for this drying 
is recuperated from cooling the pellets on the grate, 
and supplemental heat, required for starting the process, 
is Obtained from an auxiliary burner. 


FURNACE 




















The final stage in the process is cooling the pellets 
over the cooling windbox. This windbox is about 3 ft 
long, and its purpose is to extract the remaining sensible 
heat from the bed of pellets. This heat is recirculated 
for updraft drying purposes. 

Figure 8 shows the fan arrangement for each of the 
windboxes, and the ductwork for recuperating the sen- 
sible heat from the burning process. 

The burned pellets are discharged over a grizzly 
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Figure 6—Sketch 
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WIND BOxeES 


The pellets are moved by the grate into the furnace 
and over an 8-ft long windbox, designated as the down- 
draft waste windbox. The products of combustion are 
exhausted from this windbox to atmosphere. 

The furnace is shown in Figure 7. It is constructed 
with three chambers to provide downdraft drying, pre- 
heating and ignition, respectively, to the pellet bed as 
it passes through. The overall length of the furnace is 
5.75 ft; however, the, exterior wall ends may be moved 
to reduce the length and also adjusted to obtain the 
bed height desired. 

The drying, preheating and ignition sections of the 
furnace are supplied with medium temperature air 
recuperated from the windbox following the waste 
windbox, designated as the recuperation windbox. These 
furnace sections are equipped with burners to raise the 
temperature of the recuperated air to that required by 
the process. 

The bed of pellets passing through the furnace is 
dried, preheated, and the surface layer of pellets ignited 
by downdraft gas flow. Burning progresses through the 
bed of pellets to the grate bars. The pellets below the 
high temperature zone in the bed are preheated and 
dried while those above are cooled. The “burn through” 
occurs over the recuperation windbox, approximately 
$ ft in length. 

The gas temperatures from the grate are a maximum 
at the point of “burn through,” and this gas is recir- 
culated to the furnace for the purposes described. 
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deck at the end of the machine. They are conveyed to 
a screen tower, Figure 9, outside of the building, where 
a separation is made over a 4-in. and 8-mesh screen. 


OPERATIONAL RESULTS 


The product obtained from the grate is shown in 
Figure 10. A pallet is about to discharge the product 
which averages from 90 to 96 per cent plus %% in. in 
size. The strength of the product is determined by 


Figure 7 — Traveling grate furnace has three chambers. 
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Figure 8 — Fan arrangement for traveling grate. 


revolving a 50-lb sample of plus %%-in. pellets in a 
standard ASTM coke drum at 24 rpm for 100 revolu- 
tions. The per cent minus 10 mesh of the screened 
product after tumbling averages about 10 per cent. 
The fuel requirement for burning magnetic pelletized 
concentrates varies from 700,000 to 800,000 Btu per 
long ton of product. Approximately one-third of the fuel 
is consumed in the burners, where propane gas is used, 
and two-thirds of the fuel is solid fuel in the bed of 
pellets. 

The capacity of the grate is about three long tons 
per hour with an average grate speed of 4 to 6 in. per 
minute, depending upon the bed height. 

The suctions in the waste, recuperation, and cooling 
windboxes range approximately from 3 to 4, 3 to 5, and 
from 2.5 to 3 in. water gage, respectively, and the pres- 
sure in the updraft windbox is about 3.5 to 4 in. water 
gage. 

The temperature of the recuperated air from the 
recuperation and cooling windboxes ranges from 600 to 
800 F and 300 to 400 F, respectively, depending upon 
the operation. The ignition temperature is maintained 
at 2300 to 2400 F. The temperature of the waste gas 
from the waste windbox ranges from 200 to 275 F. 


SUMMARY 


The downdraft traveling grate process to agglomerate 
pelletized iron ore concentrates has been successfully 
demonstrated in the pilot plant phase of this develop- 





Figure 9 — Grate product pellets are conveyed to screen 
tower and stockpiling. 
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d pellets are seen as discharged from 


traveling grate. 


ment. The product obtained from these tests indicates 
the strength to be sufficient to withstand transporta- 
tion and handling to the lower lake ports. The fuel 
consumption, as shown, results from the effective re- 
cuperation of the sensible heat from the process. The 
output per sq ft of grate area was about two long 
tons per 24 hours. This tonnage result is obtained for 
the process by including the grate areas which are 
utilized to recuperate the sensible heat from the product. 


DISCUSSION 


PRESENTED BY 


WILLIAM H. COLLISON, Plant Superintendent, 
Blast Furnaces and Coke Works, Great Lakes 
Steel Corp., Ecorse, Detroit, Mich. 


W. F. STOWASSER, Allis-Chalmers Manufactur- 
ing Co., Milwaukee, Wis. 





William H. Collison: I would like to inquire about 
the physical characteristics of the balls, particularly 
hardness. Is the surface hardness greater than the 
interior? 

W. F. Stowasser: The relative strength of a fired 
pellet depends on the size of the ball and on carbon 
distribution in the ball. Generally, a pellet larger than 
3¢ in. in diameter, will have a relative strong shell and 
weaker core. A ball formed with admixed coal will 
develop a reducing state in the core, which results in 
slag bonding of the core. The surface will form a 
structure of cemented grains of recrystalized hematite 
from the magnetite and is a stronger structure than 
the slag bonded core. The relative depth of oxidation 
of the pellet is a function of the size of the pellet, tem- 
perature 
pellet. 


time cycle, and carbon distribution in the 
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BIRMINGHAM SECTION 


Monday, April 25, 1955 — Social Hour 6:30 P.M., 
Dinner 7:00 P.M., Meeting 8:00 P.M. 


“Preventive Maintenance Insures Production,” by H. L. 
Huntley, Sales Manager, Manufacturing and Repair Div., 
Westinghouse Electric Corp., Pittsburgh, Pa. 






Thomas Jefferson Hotel, Birmingham, Ala. 


BUFFALO SECTION 


Tuesday, April 12, 1955 — Inspection Trip 2:30 to 
5:30 p.m., Dinner 6:00 p.m., Meeting 7:30 p.m. 


Inspection Trip to Dominion Foundries and Steel Co., Ltd. 


“Oxygen Steelmaking Process,”’ by F. J. McMulkin, Develop- 
ment and Research Engineer, Dominion Foundries and 
Steel Co., Ltd., Hamilton, Ontario, Canada 


Veteran’s Club, Hamilton, Ontario. 


CHICAGO SECTION 


Monday, April 4, 1955 
Meeting 7:45 P.M. 


- Dinner 6:15 P.M., 


“Application of Germanium Power Rectifiers and Transistors 
in Metal Rolling and Processing,’ by D. R. Cochran, Steel 
Mill Engineering Div., and M. W. Cannon, Industry Con- 
trol Engineering Div., General Electric Co., Schenectady, 
N. Y. 


Phil Smidt’s Restaurant, 1205 N. Calumet Avenue, 


Hammond, Ind. 


CLEVELAND SECTION 


Tuesday, April 19, 1955 — Dinner 6:30 P.M., 
Meeting 8:00 P.M. 


“Taconite,” by F. M. Darner, Executive Supervisor of Engi- 
neering, Reserve Mining Co., Cleveland, Ohio 


University Club, 3813 Euclid Avenue, Cleveland, 
Ohio 


DETROIT SECTION 


Tuesday, April 12, 1955 
Meeting 8:00 P.M. 


Dinner 6:30 P.M., 


““Recent Developments in European Steel Practices,’ by H. B. 
Emerich, Assistant Director, Technical Services, Jones 
and Laughlin Steel Corp., Pittsburgh, Pa. 


Main Ballroom, Dearborn Inn, Oakwood Boulevard, 
Dearborn, Mich. 
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CURRENT AISE DISTRICT SECTION MEETING NOTICES 


LOS ANGELES SECTION 


Monday, April 11, 1955 
Meeting 8:00 P.M. 


Dinner 7:00 P.M., 


“History of the Fontana Blooming Mill,” by Reynold Mac- 
Donald, Superintendent of 46-in. Blooming Mill and 29-in. 
Structural Mill, Kaiser Steel Co., Fontana, Calif, 





tio Hondo Country Club, Downey, Calif. 


PHILADELPHIA SECTION 


Dinner 6:00 P.M., 


Saturday, April 2, 1955 

Meeting 7:00 P.M. 

“Roll Neck Bearing Design, Developments and Trends,” by 
R. L. Humphreys, Lubricating Engineer, Mechanical 
Dept., Bethlehem Steel Co., Sparrows Point, Md. 

“The Function of the Engineering Department in the Steel 
Plant,”’ by F. C. Schoen, Chief Engineer, Alan Wood Steel 
Co., Conshohocken, Pa. 


Engineers’ Club, 1317 Spruce Street, Philadelphia, 
Pa. 


PITTSBURGH SECTION 


Monday, April 11, 1955 — Social Hour 6:00 P.M., 
Dinner 7:00 p.M., Meeting 8:00 P.M. 


“Continuous Hot Dipped Galvanizing,’ by Nelson E. Cook, 
General Superintendent of Galvanizing and M. D. Ayers, 
Chief Engineer, Wheeling Steel Corp., Wheeling, W. Va. 


Alumni Room, University Club, University Place, 
Pittsburgh, Pa. 


ST. LOUIS SECTION 


Data not available. 


SAN FRANCISCO SECTION 


No meeting scheduled. 


YOUNGSTOWN SECTION 


No meeting scheduled. 
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By W. J. HEACOCK 
Electrical Engineer 
Link-Belt Corp. 
Chicago, Ill, 


A THIS paper discusses the electrical problems asso- 
ciated with long belt conveyor lines for materials han- 
dling. The electrical problems involve the application 
of motors, controls, safety devices and distribution of 
power. Since the application of a motor is important 
only to the conveyor it drives, we will cover some of the 
problems involved in individual conveyors. In our dis- 
cussion of controls we will cover the long conveyor 
svstems. 


MOTORS AND CONTROLS 


There are several problems involving the matching of 
motor torque characteristics with the belt conveyor re- 
quirements. Among these are determining the maxi- 
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Choosing Electrical Equipment 
for Belt Conveyors 


.... design of drives and control for con- 
veyor systems requires detailed analysis 


under part and full load considering ef- 


fect of belt stretch .... particular con- 


sideration must be given to effect of 
grades ....in multiple belt systems, op- 
eration of various units must be coordi- 
nated with each other... .in spite of all 
these factors, belt conveyors give very 
economical and dependable’ material 


transport.... 


mum permissible tension the belt may be subjected to; 
keeping within the maximum T, to Ts, ratio; avoiding 
lifting the belt off the idlers in cases wherein there is a 
vertical curve in the belt, and, finally, considering the 
influence of the normal stretch of the belt. 

Steady-state conditions offer no problems. It is for 
the starting conditions that care must be exercised. 

Belt manufacturers usually specify that the maxi- 
mum tension during acceleration should not exceed 40 
per cent over rated tension. This does not mean that 
the motor must not have a torque rating in excess of 
140 per cent. We often start, across the line, motors 
having 200 per cent torque, without exceeding the 140 
per cent requirement. This is because the torque avail- 
able for acceleration, which is that over the friction 
and gravitational requirements, is proportioned the 
same as the equivalent WK of the (load, belt, pulleys 
and idlers) and the WK? of the (motor, reduction and 
drive pulley.) Usually the WK? of the motor is in ex- 
cess of that of the load. 

An example will illustrate why this is the case. Sup- 
pose the friction and gravity loads account for 100 per 
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cent of the rated torque of the motor leaving 100 per 
cent (out of 200 per cent) for acceleration. Assume it 
was determined the load contributes 30 per cent of the 
W kK? and the motor 70 per cent. The belt is then loaded 
the 100 per cent plus 30 per cent or 130 per cent ten- 
sion. This is well below the limit of 140 per cent. If other 
conditions are satisfactory, the motor may be started 
on full voltage. 

In this particular conveyor, driven by a 75-hp motor, 
having a WK of 68 lb-ft? the equivalent weights of 
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Figure 1 — Sketches show forces which act on conveyor 
belt. 


the motor, drive and head pulley, at the belt line were 
54,250 lb. The conveyor belt, load, idlers and pulleys 
had an equivalent weight of 17,350 Ib. In this case the 
motor and drive accounted for about 76 per cent of the 
W kK? of the system. 

Maximum T, to T. ratios vary from 2.193 for 180- 
degree wrap bare pulley to 4.342 for 240-degree wrap 
rubber lagged pulley. These values allow a 50 per cent 
margin for acceleration. Calculations, as described 
later, will show whether the ratio is too great, thereby 
resulting in slippage. 

In the case of a belt with a vertical curve wherein 
the radius of the curve had been established, it is neces- 
sary to determine whether the torque will cause the 
belt to be lifted off the idlers during starting. 

All three of these conditions can be determined by 
one set of calculations outlined in Figure 1. 

This figure illustrates a conveyor having a vertical 
curve. The letters “f,”, “f.”, ete., represent the friction 
forces, “g,”, “ge”, ete., the gravity forces and “i,”, “in”, 
etc., the unit inertia forces. The arrows indicate the 
directions of the forces. Having determined the numer- 
ical value for each of these individual forces, we start 
at the counterweight and work back to the drive pulley 
by adding or subtracting the forces according to the 
directions of the arrows, finally arriving at the value 
for T.. We follow the same process around to the left 
of the counterweight to find the tension at A, the point 
of tangency with the curve. The tension at A divided 
by the unit weight of the belt and load (if any load) 
gives the minimum radius. If less than the designed 
radius, then it is satisfactory. Carrying the additions 
on to the drive pulleys gives us T,, from which we de- 
termine whether the belt is overstressed and also from 
the ratio of T, to T. whether the belt will slip. 

If the ratio is slightly high and the other considera 
tions are satisfactory, perhaps a little additional coun- 
terweight will correct the situation. If the tensions are 
too high, we must consider controlling the motor. This 
may be done perhaps by reduced voltage starting or by 
the use of a wound rotor motor; or it may even be ad- 
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vantageous to build in some additional flywheel effect 
in the drive. This might be particularly advantageous 
on an inclined conveyor if fed by another conveyor that 
might inherently coast farther after power is inter- 
rupted, resulting in spillage at the transfer point. 

Our fourth point is the influence of the normal stretch 
of the belt. This is best understood by watching the 
action of the takeup. When the takeup is going down, 
the head end of the belt is running faster than the tail 
end; when the takeup is going up, the tail end is running 
faster than the head end. A belt in which the motor was 
not properly controlled has been observed wherein the 
tail end ran twice as fast as the head end, during accel- 
eration, resulting in a great amount of surging. 

Figure 2 shows the characteristics of belts of differ- 
ent lengths all started with uncontrolled motors. The 
speed curves are with reference to the bend pulleys A 
and B, A being between the drive pulley and the take- 
up and B being behind the takeup, as shown in Figure 
2a. 

A short belt can be classified as one in which the 
stretch is so small the tail will start moving shortly 
after the head and the whole belt accelerates with the 
motor. This is as shown in Figure 2b. 

An intermediate length belt would be one in which 
the tail end starts somewhat later than the head end 
but before the motor has attained full speed, Figure 2c. 

A long belt, then, is one in which the tail end is at a 
standstill after the head end and motor have attained 
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Figure 2 — Starting and stopping characteristics of belts 
vary appreciably as the length of the belt varies. 


full speed. Figure 2d shows the surging that takes place 
in the tail end and which can be observed in the up 
and down movement of the takeup. It is under this 
condition, then, that we must show care in the selec 
tion of motor and control. A rough quick calculation 
will show whether this condition is likely to occur. 

For example, assume a 1000-ft long belt geared to an 
1150-rpm motor for a speed of 500 fpm. The motor 
would make 2.3 revolutions for 1 ft of belt travel. If 
this motor at full voltage and no load can accelerate to 
full speed in 0.39 sec it will have made 3.73 turns. That 
is, it would have moved 1.624 ft of belt at the drive 
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pulley. If the expected stretch is one per cent, this 
would mean that the speed of the belt would be 500 
fpm at the pulley and the belt would be at standstill 
162.4 ft from the head pulley. 

There are several methods in use for handling the 
drive for this type of conveyor, each of which has one 
or more undesirable features. The best control arrange- 
ment consists of a wound rotor motor with a combina- 
tion of primary and secondary resistors which give a 
straight speed torque curve of constant torque used in 
conjunction with an eddy current clutch or a traction- 
type fluid coupling, so arranged as to provide an arti- 
ficial load at a very much reduced speed until such time 
as the entire belt is underway. This means that the full 
torque load is on the motor. At this point the artificial 
load is removed, leaving a relatively small margin of 
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Figure 3 — Because of stretch, head and tail ends of belts 
may start at different rates. 


torque available for acceleration. The entire belt accel- 
erates at a reasonable rate without serious surging of 
the tail end, as illustrated in Figure 3. 

The shaded portion is torque available for accelera- 
tion. D-E is the combined speed-torque curve on which 
motor runs until the entire conveyor is moving. 

Another type of drive in which belt stretch is a factor 
is the dual motor tandem drive. It is not generally ap- 
preciated that a belt runs at a different speed at T, 
than at T.. Since the belt is contracting under the 
lesser tension at Ty, it runs more slowly as it comes off 
the drive pulley than it starts around the pulley. This 
difference is speed changes with a change in load. This 
difference in speed is equal to the difference in per cent 
of stretch at the two tensions. In order to maintain a 
nearly constant tension between the two pulleys and 
to be able to control the division of loading at full load, 
the best drive arrangement is one wherein the second 
ary pulley circumferential speed is made higher than 
that of the primary pulley, either by a lower reduction 
or an increased diameter, and then to drive the sec- 
ondary pulley by means of a wound rotor motor in 
which some slip resistance has been added. This per- 
mits of field adjustment which, once made, remains 
fixed. Where this was not done, objectionable vibra 
tions were set up in the drive. 

Belt stretch necessitates delayed starting of belts in 
a system of belts which are long enough that the tail 
end does not start simultaneously with the head end. 
Under no load this would cause no trouble, but in start- 
ing fully loaded there would be serious flooding at each 
transfer point. 
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Figure 4 — Designing drives for belt conveyors requires ex- 
perience with this type of equipment. 


lnclined belts do not present as serious starting prob 
lems as horizontal belts because the load, resting 
against a backstop, has already put a large amount of 
stretch in the belt. 

The determination of friction values for belt con 
veyor calculations can be quite critical. For an inclined 
belt it is not so important because it is small when 
compared with the gravitational load. In a horizontal 
belt the horsepower requirement depends almost en 
tirely on the friction. On a slightly declined belt, an 
error in figuring friction might result in having the 
drive installed at the wrong end. On declined belts 
which regenerate, the drive is placed at the tail, or load 
ing, end. This then introduces the problem of supply 
ing sufficient tension at the loading point to avoid ex 
cessive sag, for when running empty, the tension on the 
carrying side is less than on the return side. The ten 
sion of course increases as the belt becomes loaded. In 
this type of drive a low torque is provided which is 
sufficient to bring the empty belt to full speed. A speed 
sensitive switch connects the motor across the line at 
synchronous speed to prevent runaway in case the con 
veyor is started loaded. 

The real problem is the so-called “Dipsy Doodle.” 
This type of conveyor is one having combinations of 
inclined, horizontal and declined paths. It must be 
carefully studied to determine the correct location of 
the drive and brake and to be sure there is no sagging 
of the belt at critical points during starting and stop 
ping. This is especially important when the belt makes 
a change from decline to incline. The study must in 
clude part loading as well as full loading. 


BRAKING 


Occasionally there is the problem of stopping a belt 
by means of a brake. Usually on inclined belts, stopping 
is quite fast under the influence of the load and only a 
backstop of some sort is required to prevent reversal 
of the belt. It is interesting to note that on a dual motor 
tandem drive it is a must that the backstop be on the 
secondary drive. It may be supplemented by one on 
the primary drive, but a single backstop on the primary 
drive is totally ineffective. This is because a slight con 
traction of the belt between the two drives will start 
the secondary drive backward, causing a complete loss 
of tension on the low tension side of the primary pulley. 
This results in slippage around the primary pulleys 
which continues to increase until the entire load is 
dumped at the foot end. 
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Figure 5 — Inclined belts are not as difficult to start be- 
cause of the stretch already in the belt even in the 
stopped position. 


Some engineers insist on electrically operated brakes 
for backstops. When used as such it is desirable to use 
a brake having means for controlling the setting so that 
it is set about the time the conveyor comes to rest; 
otherwise, too sudden deceleration will cause slipping 
of the belt around the pulley and a slack tension which 
might cause some spillage. 

On declined belts the drive and brake are both at the 
tail or loading end. In this case it is necessary only to 
provide sufficient braking torque to stop the belt in a 
reasonable distance and to provide sufficient traction 
on the pulley to prevent slippage of the belt. Too long 
a decelerating period is likely to over-heat the brake 
wheel. 

Here again, the horizontal or slightly declined belt 
presents the most difficult problems. With the drive at 
the head or discharge end, it is not desirable to apply 
the brake effort to the head pulley for the reasons men- 
tioned previously. The logical place for the brake is at 
the tail end; but this requires a great deal of wiring 
between the motor and brake. Furthermore, the brake 
must be geared up, which is undesirable, or an expen- 
sive type of slow speed brake4vould have to be used. 
The next device would be a slow speed type of brake 
mounted on the bend pulley just back of the takeup. 
This would minimize the wiring but probably compli- 
cate the pulley system, as a 90-degree wrap would prob- 
ably not be sufficient. Furthermore, the belt would be 
stretched along the entire return run as well as on the 
carrying run and the tail shaft and bend shaft would 
have to be heavier than normal. 


MULTIPLE CONVEYOR SYSTEMS 


Multiple conveyor systems present all the problems 
of the single conveyors plus a few additional problems 
of their own. 

On cross-country runs it is generally attempted to 
design the units in such a manner that the drives will 
be identical. This will probably result in a series of 
conveyors of many different lengths, inclines, declines 
and combinations of all three. 

In some slope installations and some level country 
installations, the conveyors and drives are all identical. 
In these cases the coasting distance should be about 
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the same, so that no special provisions need be made 
to provide against spillage at the transfer points. 

Systems of this sort lend themselves readily to a 
simple sequence control. The conveyor at the discharge 
end is started first. After this conveyor has attained 
nearly full speed, the second conveyor is started 
through an interlock connection on its starter and a 
plugging switch or flyball governor switch. Number 
three starts after number two has attained full speed, 
and so on along the line. Feeders are controlled locally 
but are interlocked with the conveyors to which they 
feed. Due to the inherent differential between pick up 
and drop out of the speed switches, there would be con- 
siderable spillage at transfer points when any conveyor 
is shut down due to overload or emergency stop, were it 
not for the starter interlocks. Normal stopping is to cut 
off the feed, run all conveyors empty, and stop. 

A little more elaborate system which gives a little 
better power economy provides a timing relay at each 
conveyor drive. When the normal stop button is de- 
pressed, the feeder is stopped immediately. The last 
conveyor is stopped through the action of the timing 
relay which is set for the time required to empty the 
belt. Each belt is stopped in this manner until the en- 
tire system is emptied. In a system of ten conveyors, 
each 3000 ft long running at 300 fpm, this means sav- 
ings of 90 minutes on the last conveyor, 80 on the next 
and so on to the first conveyor. In a straight sequence 
system such as this the first conveyor would run for 
ninety minutes before it received material. With some 
additional complications the system could be set up to 
permit starting the last conveyor and just before it 
started feeding to the next conveyor automatically 
start the next conveyor, at the same time setting up the 
sequence interlocking. This would be carried on to the 


Figure 6 — Belts offer dependable transportation regard- 
less of the weather. 
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first conveyor with the system finally all in sequence 
interlock. 

In order to avoid excessive voltage drop in the long 
control circuits, sensitive relays are used to relay the 
controls. Since these relays require a very small cur- 
rent, it is necessary that they be located at the opposite 
end of the line from the transformer from which they 
take their power, so that they do not remain closed due 
to the small current due to the capacitance of the con- 
trol line. 

No matter how perfect the control system is for nor- 
mal operation, it must not be overlooked that there will 
be emergency stopping and stoppage from power fail- 
ures. These possibilities introduce the necessity for 
thoroughly studying each conveyor to learn how much 
it coasts with respect to the two adjacent conveyors. 
Coasting may be corrected by the addition of a brake 
or additional flywheel effect, depending on which is 
appropriate. If spillage is not too great and occurs very 
infrequently, it may not be too inconvenient to shovel 
it up. 

If material is being fed to the belt system at more 
than one point, it is necessary to make provision for 
not overloading the system. If the maximum capacity 
of each of two feeders is one-half the capacity, there is 
no danger of overloading, but feeders are sometimes set 
up so that either one may take all the load or perhaps 
the larger portion of the load. Here again it is only a 
matter of interlocking if multi-speed motors are used. 
It is a more serious question if adjustable speed drives 
are used. Speed or tonnage meters for both drives at 
both operators’ stations, together with a good commun- 
ication system, take care of this condition. 

Basically there is not much difference between a long 
cross-country conveyor system and a large stocking 
out and reclaiming system. The latter has all the prob- 
lems of the former plus the additional problems of in- 
terlocking through flop gates, traveling stackers, 
booms, ete., and the introduction of breakers, crushers, 
screens, magnetic devices for tramp iron extraction, 
dust collectors, samplers, scales, ete. 

These systems can become quite complicated when 
some of the conveyors are used for both stocking out 
and reclaiming and may be reversing and perhaps 
handling different tonnages. They are further compli- 
cated when made of parallel systems with crossovers 
at every possible place to provide maximum flexibility 
and minimum danger of complete shutdown. 

Control of these systems may be from one or more 
locations. At each location, a bench board is provided 
on which is a flow diagram covering the portion of the 
system to be controlled from that point. A very good 
control board in use has a flow diagram consisting of 
transparent plastic strips illuminated from the back 
side. The strips show green when the breaker is closed 
indicating the motor is ready, and show red when motor 
is running. A selsyn driven disc on the board shows the 
motion of the coal breaker and makes it easy for the 
operator to rock the breaker if necessary to get it start- 
ed. Less elaborate boards may have bakelite strips or 
painted stripes with indicating lights spotted in them. 
Whatever the system, it enables the operator to set up 
the proper sequence for the system, such as selecting 
gate positions, what units are to run and at what 
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Figure 7 — The horizontal belt gives the worst braking 
problems. 


speeds. Interlocking is automatically set up so that no 
damage can be done through improper operation. 

Where surge bins are used to allow for some down- 
time for manipulations at the discharge end of the sys- 
tem without shutting down the entire system, it ts 
necessary that the conveyors carrying the material 
from the surge bin be designed for higher than the sys- 
tem capacity. Otherwise the material in the bin will not 
lower to make room for the next charge. While con- 
siderations of this sort are obvious, they are sometimes 
overlooked. 

A little ingenuity can save a lot of collector rails 
along a traveling stacker. A particular stacker recently 
installed has a belt conveyor, automatic rail clamps and 
traversing motors. The units operate automatically, 
and the belt conveyor is interlocked to the conveyor 
from which it receives material, all through the three 
power rails, from a remote location not on the stacker. 
No trick carrier current relaying is used. 

Another problem encountered with stocking out or 
ship loading traveling trippers is how to dispose of the 
material on the main belt which is not running, but is 
loaded, when the tripper is moving contrary to the 
normal direction of the belt. The solution of course de- 
pends on the particular requirements of the system. 


Figure 8 — River crossings offer no problems to conveyor 
transportation. 











The introduction of magnetic devices for protection 
or reclamation of tramp iron adds to the problems. 
These devices may be detectors, magnetic pulleys or 
suspended magnets. Each has its advantages and dis- 
advantages. 

The detectors will spot any kind of metal, ferrous 
or non-ferrous, but require auxiliary equipment to 
eject the piece or require that the belt be stopped. 

Magnetic pulleys continuously eject the magnetic 
material but not the non-magnetic. They set a limit 
on the are of contact of the belt because the snub pulley 
must be kept far enough away to allow the magnetic 
materials to drop off. Fines are carried over with the 
magnetic materials sometimes in such quantities that 
they must be screened out and reclaimed. Making room 





Figure 9 — Drive centers are usually enclosed. 


for the screen increases the elevation of the head pulley, 
which makes for longer belts, higher transfer houses 
and more horsepower. 

The usual suspended magnet must be watched and 
cleaned when there is an accumulation of tramp iron 
on it. Auxiliary equipment must be furnished to protect 
against dumping its burden in case of a power failure. 
This may be accomplished by using an auxiliary wind- 
ing connected to a storage battery or by means of a 
flywheel motor-generator set and a trigger-operated 
catch to release the magnet, permitting it to coast down 
an incline where it drops its load in a pan. 

A development which is receiving increasing con- 
sideration is the suspended self-cleaning rectangular 
magnet. A motor-driven belt across the face of the 
magnet cleans the tramp iron off as soon as it is picked 
out of the material stream. The magnet can be designed 
for a much greater depth of field with a smaller wattage 
than the pulley type. Fewer fines are carried over with 
the tramp iron, thus eliminating the screening. Head 
room is reduced and more wrap and better cleaning 
of the belt can be obtained at the drive pulley. 

These magnetic devices are interlocked into the belt 
system by means of a series relay which closes the in- 
terlocking circuit only if there is current flowing in the 
coil. Voltage relays do not insure the magnet is en- 
ergized. 

Safety devices are many and varied, running all the 
way from pull cords to counterweight catching devices 
Every engineer and operator has his own ideas as to 
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what safety measures should be taken. Some want to 
stop the belt if it drifts too far off center. Others want 
protection against belt breakage or slippage. There is 
a great difference of opinion as to emergency stopping, 
varying from pull cords all along all conveyors to stra- 
tegically located stop push buttons. Pull cords over 
belts in tunnels are good in case of roof falls. Alongside 
a conveyor they may or may not be accessible to a man 
caught in the machinery. Too many stop connections 
in a circuit may be a constant source of hard-to-locate 
troubles. It is desirable that emergency stop buttons 
lock out. With this type it is readily determined which 
button was operated and only authorized personnel 
can reestablish the circuit after the trouble has been 
corrected. 

Wet belts have been known to freeze to the drive 
pulley when not running—resulting in considerable 
damage upon starting. In one case this trouble was 
overcome by the addition of an auxiliary drive which 
keeps the conveyor moving slowly during the time con- 
ditions exist which are likely to result in this difficulty. 

A number of types of backstop devices are available 
to prevent backward movement of inclined belts when 
stopped under load. These may be electrically operated 
brakes, differential band brakes, free-wheeling types or 
ratchet and pawl types. 

Mention was made previously of a counterweight 
catching device. This device was developed for use in 
installations in which the counterweight, if released 
due to breakage of the belt, could fall through several 
floors, endangering lives and machinery. A trigger me 
chanism causes clamps to engage the guides when pres- 
sure is relieved. 


POWER DISTRIBUTION 


The manner in which power is distributed to a long 
conveyor system is determined pirtly from economic 
and partly from safety considerations. In some cases 
2300 or 4160 volts are taken directly from the line to 
the motor without transformation. In other installa 
tions it may be stepped down at each drive to a lower 
voltage, especially if there are other smaller motors 
such as sump pump, welding motor-generator sets, 
power driven brushes, etc. 

In compact systems, some customers specify all mo 
tors over a given horsepower rating to be 2300 volts or 
4160 volts and the smaller motors to be 440 or 220 
volts. In other systems all motors are 440 volts and the 
higher voltage distribution is brought to strategically 
located transformers. The use of molded case breakers 
in the final distribution makes it desirable, if possible, 
to limit the transformers to 750 kva. Above this size 


Figure 10 — Many belts are used by the steel industry to 
handle the products from its mines. 
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it is necessary to carefully study possible short circyit 
current values and their relation to the interrupting 
capacity of the breakers. If the control centers are very 
close to the transformers, it may be necessary to in- 
crease the transformer impedance or add load limiting 
reactors in the appropriate feeders. Otherwise larger 
and more expensive breakers may be required. Where 
banks of transformers are used, they are arranged with 
key-interlocked tie breakers for maximum flexibility. 


MECHANICAL PROBLEMS 


There are several details that must be given special 
consideration in every belt conveyor installation. These 
include protection at the tail end to guard against 
lumps falling on the belt before it goes around the tail 
pulley, most effective location of takeup for quickest 
response, feeding with minimum scuffing of the belt, 
central and uniform feeding, cushioning at feed point, 
smooth flowing transfer from belt to belt, cleaning of 
belt, disposal of dribble, bends that might overstress 
the belt edges, avoiding sagging due to insufficient 
tensions under all possible conditions of loading, ade- 
quate radius at bends, trajectories, skirt boards, mag- 
netic separation, weighing, sampling, dust collecting, 
coasting, accelerating, belt stretch, belt shrinkage, take- 
up travel, ete. 

With all these factors it would appear that a belt 
conveyor system might be a source of continuous 
trouble. However, with correct design, proper erection 
and adequate maintenance, a belt conveyor system is 
an extremely economical and highly satisfactory 
method for handling large volumes of bulk materials. 


DISCUSSION 


PRESENTED BY 


J.J. W. BROWN, Materials Handling and Testing 
Equipment, Industrial Engineering Section, 
General Electric Co., Schenectady, N. Y. 


P. R. GRAVENSTRETER, Electrical Engineer, Ap- 
plied Engineering Dept., The Clark Controller 
Co., Cleveland, Ohio 





J. J. W. Brown: Mr. Heacock has brought out the 
very important point that the electrical drive and the 
belt cannot be engineered separately but must be care- 
fully coordinated to obtain satisfactory starting per- 
formance without overstressing the belt. 

Mr. Heacock’s paper brings out quite well with the 
data presented, that the accelerating characteristics of 
the electric drive are of particular importance when 
relatively long length conveyor flights are being con- 
sidered. Mr. Heacock’s scheme of using a combination 
of primary resistance and secondary resistance control 
of a wound rotor motor has always been most intrigu- 
ing since it provides theoretical characteristics very 
closely approaching the ideal insofar as the belt manu- 
facturer’s maximum tension specifications are con- 
cerned. We have provided the electrical equipment for 
such drives and they have been eminently successful. 
However, they must be applied with discretion and the 
engineering of the electrical drive must be quite care- 
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fully done in order to take into account the effects of 
primary voltage supply variations. As can be seen, the 
successful starting of the conveyor depends upon the 
flat part of the motor speed torque being just over the 
load torque. Since the motor torque will vary as the 
square of the primary voltage, a severe dip in primary 
voltage might prevent the drive from starting until the 
final secondary resistance steps come into play. How 
ever, a belt conveyor does not start all at once. Due to 
the elasticity of the belt, it is more like starting a train 
of railroad cars, the initial movement going down the 
belt from the head pulley like a wave. This minimizes 
any excessive starting torque being required to over 
come static friction. With close attention to engineer 
ing details, the combination primary and secondary re 
sistance control will prove a most successful drive. 

As Mr. Heacock mentioned, some long distance belt 
conveyors of several belt flights use higher voltage 
motors, say 2300 and 4000 volts, so that these voltages 
can be used for the distribution system along the con 
veyor. Primary resistance control for these installa 
tions becomes relatively expensive due to higher cost 
for high voltage contactors. 

Another type of control which has been quite sue 
cessfully applied to long belt conveyors involves the 
use of wound rotor motor with motor-operated con 
troller having a large number of secondary resistance 
steps. A standard primary starter is used. This motor 
operated controller is much more economical than pro 
viding the same number of steps (14 to 20) with sec 
ondary contactors. With this large number of steps 
the conveyor can be accelerated up to speed and still 
keep the torque peaks to values acceptable to the belt 
manufacturer. This eliminates any long flat portion in 
the motor speed-torque curve since the controller will 
automatically notch around to the next point and in 
crease the motor torque in case the belt does not start 
to move on the first point. Therefore, this type of drive 
is relatively insensitive to supply voltage fluctuations. 

When electrically operated brakes have been speci 
fied for belt conveyors, we have always recommended 
a thrustor operated, spring set shoe brake. With the 
orifice adjustment on the thrustor, the setting of the 
brake can be delayed over quite a range. This can be 
adjusted quite easily on the job to obtain the braking 
characteristics required. 

P. R. Gravenstreter: After reading the author's thor 
cugh and informative paper, it appears that some addi 
tional comment is indicated. The mechanical problems 
and their association to the electrical problems involv- 
ing induction motors are clearly defined to the exclu- 
sion of other possible systems. 

Most problems involving machinery drives are con 
cerned mainly with acceleration and deceleration. 
Speed match of sections of the drives is sometimes a 
problem, but usually is considered secondary to that 
of starting and stopping. 

Long belt bulk material handling conveyors are no 
exception to this rule. When the facts are studied, the 
control engineer is asked for his views and opinions 
regarding the problems. 

In most cases involved, the flexible drive system, 
known as the adjustable voltage system, must be con 
sidered as a contender for the drive. Acceleration prob 
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lems, maximum belt tension for example, can be con- 
trolled to a finite value, not exceeding the set value at 
anytime, be it January or July. The mass of friction 
producing parts, principally idler rolls, are particu- 
larly bad actors with temperature variations. In con- 
sidering induction machines, available torque is in 
some way related to the slip, and is not uniform. Ad- 
justable voltage produces programmed torque based 
on any factor-time, speed, temperature, ete., and can 
be used to advantage in belt conveyor systems. Smooth 









stepless acceleration Is possible which materially re- 
duces the problem of hunting or surging. Anti-hunt 
devices, measuring the position of counterweight, dif- 
ferentiating the rate of change of position can be sup- 
plied to correct for the factors causing hunting. On 
double motor drives sharing of loads during and after 
acceleration is facilitated through the use of control in 
motor shunt fields. 

Conveyors to handle materials of dissimilar weights 
per unit volume may require speeds to be adjustable 
in order to maintain maximum tonnage. Slight changes 













in relative conveyor speeds may be of an advantage 








A IN this country and Canada, rails are straightened 
exclusively on gag presses, and therefore some of the 
steel plants have not been anxious to roll rails longer 
than 60 ft. In Europe the question of straightening rails 
has been investigated and definitely decided in favor of 
the roller straightener. Extensive tests have shown that 
the efficiency of a heavy-duty roller straightener of 
modern design is eight times higher than gag straight- 
eners and increases with the length of the material. For 
this reason, 100 ft is generally the standard length of 
rails rolled in Europe. The output of finished products 
on these machines is as high as 95-98 per cent, depend- 
ing on the condition in which the rails are delivered 
from the cooling bed. 




























Our company has done much in the development of 
roller straightening machines for all kinds of structural 


Heavy duty roller straightener handles rails and wide 
flanged beams. 













as changes occur in the material being handled even 


RAIL STRAIGHTENING ON ROTARY MACHINES 


By THEODOR WUTSCHER, Chief Designer, Loewy Rolling Mill Division, Hydropress, Inc. 












though the product is basically the same. 

Of considerable merit in belt control is the advan- 
tage of controlled stopping. Regenerative braking and 
its associated characteristics can be utilized here to 
best advantage. Characteristics of each belt may allow 
for stopping times unlike the starting times. With an 
adjustable voltage system, both regenerative manual 
stop and unnatural emergency stop sequencing can be 
arranged to minimize spilling. 

Sequencing can be accomplished in like manner as 
with induction motor control. Fault finders at the 
master operator's station are a big factor in time saving 
should an outage occur. 

Economic factors usually influence the design of any 
electrical drive system. In comparison, the adjustable 
voltage system is a standoff if the motor-generator set 
is not considered. The motor-generator set could be 
balanced with the distribution transformers. High vol- 
tage synchronous or induction motor-generator sets are 
available for operation at increased voltages, saving 
the distribution equipment. 


sections, including wide flanged beams up to 24 in. and 
rails up to 175 lb per yard. The use of overhung 
straightening rolls, not only for small or medium sized, 
but also for the heaviest straightener may be regarded 
as the most important development in the design of 
roller straightening machines. The straightening rolls, 
pre-assembled on sleeves, can easily be exchanged in a 
very short time by means of a special roll changing rig 
and the whole straightening process can readily be ob- 
served by the operator stationed in front of the ma- 
chine. 

The machine, illustrated, has a roller pitch of 53 in. 
with nine straightening rolls and two pairs of vertical 
guide rolls. All roll shafts are in roller bearings and 
equipped with adjustable roller thrust bearings of suffi- 
cient capacity to insure that the desired straightening 
effect on the material in both planes which is accom- 
plished by suitable staggering of the straightening rolls. 
The vertical and horizontal adjustments of the rolls 
are power driven and push-button operated, the adjust- 
ment being recorded on clearly visible dials, located in 
front of the machine. This straightener is a rugged unit 
of all welded design. 

The main drive, which is incorporated in the housing 
of the straightener, has suitably arranged high pre- 
cision gearing divided into two groups, each of which 
is driven by a separate motor mounted directly on the 
machine. This arrangement prevents extreme over- 
loading of the driving gears due to friction-locking of 
the rolls in case of slightly varying roll diameters, when 
the material is passed through the machine. At the 
same time, this design makes the straightener and drive 
one compact unit which requires a minimum of floor 
space. 
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The demand for HIGH TONNAGE OUTPUT with MINIMUM FUEL 
CONSUMPTION has been met consistently by Rust's patented 
zone-controlled recuperative continuous furnaces. They have set 


THE WHOLE JOB 1S ONE V0E the standard for heating quality and efficiency by use in virtually 
" " every strip mill in the world. Triple-fired or double-fired, each 
WITH 4 RUST PACKAGE CONTRACT 


furnace is individually designed to meet specific needs. It pro- 


; eee vides accuracy and flexibility by automatic temperature and 
One contract covers everything, from original idea ‘ : é 
to start-up. One responsibility for design, manufac- combustion control, with easy operation from a centrally located 


ture, erection and initial operation. One overhead and panel board. For either new or modernization projects, you can 
profit (with substantial savings to you) on all phases 


of the work, including wiring and piping. 
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ALUMINUM COATING PROCESS 









Developed for Iron and Steel Wire 


by BERNARD S. WESTERMAN 


A THE resistance to atmospheric 
corrosion and heat oxidation afforded 
by aluminum has served as the incen- 
tive for the development of commer- 
cial processes for the application of 
protective aluminum coatings on iron 
and steel. A’ practicable commercial 
process for the coating of sheet and 
strip has been developed within the 
past several vears. Also, batch proc- 
esses have been developed for coat- 





molten aluminum bath; others utilize 
the strong fluxing action of molten 
salts either as separate baths or as 
lavers of molten flux underneath or 
over the molten aluminum. 

The Page Steel and Wire Division, 
American Chain & Cable Co., Ine., 
has developed, and has patents on, a 
continuous hot-dip aluminum coat- 


ing process for iron and steel wire 


WATER 


sion of wire in a hot aqueous salt 
solution. 


Immersion in molten aluminum 


ve 


bath, the wire being withdrawn 
vertically to assure the unifor 
mity of the applied aluminum 
coating. 
Pretreatment—Wire surface clean- 
liness is of paramount importance in 
the application of continuous hot- 
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WIRE PREHEATING 
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ACID 


RINSE FLUX MOLTEN 


TAKE UP FRAME 


ALUMINUM 





Figure 1 — Schematic layout of aluminum coating unit. 


ing irregularly shaped articles such 


as castings, forgings, stampings, etc., 


of ferrous metals and alloys. More 


recently, attention has been centered 
on the development of practical proc- 
esses for the continuous hot-dip ap- 
plication of aluminum to iron and 
steel wire. 

Some hot-dip aluminum coating 
utilize either controlled 
gaseous atmospheres to protect the 


processes 


cleaned metal surface from oxidation 


until the article is immersed in the 
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based on the fluxing action of com- 
plex salt compounds applied to the 
Wire surface from a hot aqueous solu- 
tion. 

This aluminizing process, which is 
practicable from a production stand- 
point as well as economical in cost, 
consists of the following: 

1. Preheating. 

2. Cleaning and pickling in 

acid solutions. 

3. Rinsing in hot water. 
t. Application of flux by immer- 


hot 
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dipped aluminum coatings. Residual 
films of drawing lubricant on the sur- 
face of hard drawn wire are insoluble 
or only slightly soluble in commercial 
degreasing soluticns and vapors as 
well as cleaning and acid pickling 
solutions. Heat imparted to the wire 
during this pretreatment accelerates 
subsequent cleaning and pickling in 
acid solutions. Pretreating tempera- 
tures are based on the wire size, speed 
of travel, length of furnace, ete. It is 
necessary also to adjust the furnace 
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' STEEL MILLS USE GIANT EXIDE-POWERED 
RAM TRUCKS TO HANDLE HUGE COILS OF 
SHEET STEEL WEIGHING AS MUCH AS 
oe 30 TONS EACH. THEY WORK FULL-SHIFT 

mm WITHOUT COSTLY DOWN- TIME DELAYS 
~AROUND THE CLOCK. EXIDE DEPENDABILITY 
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BATTERIES ARE (£0),2,44) 70 DEATH 
BY EX/DE ENGINEERS TO LEARN 
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SINCE (910, RESEARCHERS HAVE GREATLY IMPROVED 
EXIDE-IRONCLAD PERFORMANCE AND USEFUL ‘ 
WORKING LIFE, BUT THE BASIC IRONCLAD PRINCIPLE 2 : IRONCLAD 
OF TUBULAR CONSTRUCTION REMAINS THE SAME. 
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STEEL 
PRODUCTION: 


Maximum utilization of equipment is more important than 
ever these days—if you want to meet the demand 

for more production and still keep your costs in line. 

A single roller bearing failure that shuts down one 

machine can cripple a vital operation—bottleneck 

your whole production schedule—cost countless dollars that 
could so easily have been saved! 






That’s why so many major steel mills standardize on Hyatt 
Roller Bearings in their rolling tables, lineshafts, cranes, 
motors, cars and similar vital applications. Down through 
the years, Hyatts have conclusively proved they save 
power—extend equipment life—last longer with less 
maintenance. In the long run, the best bearings you can 

buy are the most economical—HYATTS! 
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HYATT BEARINGS DIVISION »« GENERAL MOTORS CORPORATION + HARRISON, NEW JERSEY 
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so as to avoid adverse effects on the 
physical properties of the wire so 
treated. 

Cleaning and Pickling in Acid 
Solutions — Immersion of the pre- 
heated wire in acid cleaning and pick- 
ling solutions permits the rapid re- 
all oxidized surface 
taminants including the remnants of 
lime if utilized for drawing. Surface 
soil, if permitted to remain on the 
wire, imposes a barrier to the inti- 
mate of the molten alum- 
inum with the wire surface, thus pre- 
venting the application of continuous 
coating. Best results have been ob- 
tained with hot hydrochloric acid 
solutions, the temperature and con- 
centration of which must be suited to 
the wire size, speed of travel, length 
of acid pickling tanks, nature of the 
wire surface, ete. 

Ilot 
acid cleaning and pickling, the wire 
is rinsed very thoroughly in hot water 
to assure the removal of iron salts 
and such adhering dirt as may be 
carried on the surface of the wire. 


moval of con- 


contact 


Water Rinsing — Following 


Fluxing—The flux utilized in the 
ACCO aluminizing process is a hot 
aqueous solution of zirconium or tita- 
nium fluorides or complex zirconium 
or titanium fluoride compounds with 
an alkali metal such as sodium or 
potassium. The temperature and con- 
centration of the flux solution may be 
varied to suit the diameter and speed 
of the wire. It is desirable to maintain 
the temperature of the flux bath high 
enough to dry the flux on the wire as 
it passes through air after leaving the 
flux bath. It is necessary that the flux 
coating on the wire be quite dry be- 
fore the wire enters the bath of mol- 
ten aluminum to avoid serious agita- 
tion of the aluminum at the point of 
entry with accompanying accelerated 
formation of aluminum oxide skim- 
mings. Provision is made for the ap- 
plication of flux in a uniform film on 
the wire. 

Hot-Dip Application of Coating— 
The fluxed wire enters the molten 
aluminum bath, passes under a suit- 
able sinker, and leaves the bath ver- 
tically to assure uniformity of coat- 
ing. The time during which the wire 
remains immersed in the molten 
aluminum, which is regulated by the 
immersion length and the speed of 
travel, affects the thickness of the 
aluminum-iron alloy layer formed. 
The wire size and speed of travel af- 
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Figure 2 — A wire drawer at the Mon- 
essen, Pa. plant of American Chain 
and Cable Co. regulates the drawing 
of aluminum-coated steel wire onto 
spools. 


fects significantly the total thickness 
or weight of the applied coating. 

The molten metal is contained in a 
low frequency electric induction fur- 
nace. Relatively high purity alumina 
brick is the refractory used for the 
furnace lining. Advantages accruing 
from this type of furnace include the 
long refractory life as compared to 
the relatively short service life of ex- 
ternally heated or fired metal pans, 


uniformity of temperature through- 
out the bath by reason of the circula- 
tion of the molten metal through the 
inductor the 
dross sediment on the bottom of the 


channels, absence of 
furnace, close temperature control, 
etc. The necessity for the daily clean 
ing of the inductor channels to re 
move aluminum oxide as well as the 
periodic shutdown and partial drain 
ing of the molten metal below the 
throat to permit the removal of alum 
inum oxide from the horizontal chan 
nel connecting the inductor channels 
provide the major adverse character 
istics of this type of furnace. 
Commercially pure aluminum or 
aluminum to which alloys have been 
added may be used. A molten bath of 
commercially pure aluminum may be 
maintained at a temperature of 1250 
to 1400 F for the application of satis 
factory coatings; the addition of som: 
alloys permits a reduction in the op 
erating temperature consistent with 
the amount added. 
Adherence 
—These characteristics provide the 


Coating Ductility and 


most troublesome problems in the 
production of most commercially ac 
ceptable hot-dipped metal coatings 
on iron and steel wire. Ductility is 
appraised by the ability of the coat 
ing to withstand elongation without 
cracking; adherence is the ability of 
the coating to withstand bending, 
wrapping, and other forming opera 
tions without peeling or flaking. 


Important factors controlling the 


Figure 3 — Manufacture of aluminized barbed wire started recently at the 
Page Steel and Wire Division of American Chain and Cable Co., Mon- 
essen, Pa. The product is said to last two to six times as long as galvanized 


wire of equal coating thickness. 








ductility and adherence of aluminum 
coatings on iron and steel wire are as 
follows: 

1. Thickness and hardness of the 
alloy layer as a result of the 
chemistry of the molten bath 
and wire as well as the immer- 
sion time in the molten bath. 


~ 


2, Chemistry of the molten bath 
as related to the applied coat- 
ing. 

3. Coating weight and thickness, 
smoothness or regularity, all be- 
ing a function of speed of wire 
travel in continuous coating 
operations. 

1. Wire size. 

5. Grain size and structure of the 
coating at room temperature. 
Hot-dipped aluminum coatings ap- 

plied to iron and steel wire are duplex 

in nature consisting of an alloy layer 
resulting from a diffusion process and 
an outermost layer having a chemi- 
cal composition similar to that of the 
bath; the latter layer is characterized 
by a cast structure. The alloy layer is 
hard and brittle; these conditions in 
combination with alloy layer thick- 
ness exert a controlling influence on 
coating ductility and adherence. To 
improve these properties, the thick- 
ness and hardness of the alloy layer, 
which is responsible for brittleness, 
must be reduced. Alloy layer thick- 
ness can be reduced to some degree 
by decreasing the immersion time of 
the wire in the bath and by reducing 
the bath temperature; alloy layer 
hardness may only be reduced by the 
addition of alloying elements to the 
bath. Investigators have shown that 
silicon and beryllium are the most 
effective additives in reducing the 
hardness and inhibiting the forma- 
tion of alloy layer. The toxicity of 
beryllium introduces serious prob- 
lems in connection with its use. In 
continuous wire coating operations, 
major improvement in ductility and 
adherence of the coating is evident 

with silicon additions up to about 2.5 

per cent. Above this amount, no fur- 

ther significant benefits are evident. 

Coating weight or thickness, 
smoothness or regularity, are con- 
trolled by the speed of travel of the 
wire during the continuous applica- 
tion of the coating. As the speed of 
travel increases, the weight of applied 
coating also increases and the coat- 
ing becomes more irregular in thick- 
ness. At high speeds, the coating is 
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characterized by variations in thick- 
hess which are probably caused by 
the flow characteristics of a relatively 
large volume of applied molten alum- 
inum as well as vibration in the sys- 
tem. The heavier or thicker coatings, 
characterized by irregularity, show a 
greater tendency toward cracking 
and peeling than do the thinner 
smoother coatings. 

While control of coating ductility 
and adherence is exercised by the re- 
duction of the hardness and thickness 
of the alloy layer, for optimum coat- 
ing the outermost 
layer should consist of a fine-grained 
matrix of aluminum or aluminum al- 
foy, similar in composition to the 
molten bath, with the aluminum- 
silicon-iron or aluminum-iron com- 
pound well distributed as fine par- 
ticles. 


characteristics, 


The size of the wire also exerts an 
influence on coating characteristics. 
For a given speed of wire travel, the 
larger the wire size the heavier or 
thicker and the more irregular may 
be the applied aluminum coating. In 
general, heavy or thick and relatively 
irregular aluminum coatings on the 
larger sizes of wire show a tendency 
toward brittleness. 


Hot-dipped aluminum coatings ap- 
plied by this aluminizing process are 
appraised for ductility and adher- 
ence by means of the wrap test in 
which the wire is wrapped around a 
mandrel whose diameters are mul- 
tiples of that of the coated wire. The 
coating technology is adjusted so 
that insofar as possible all coatings 
will pass the one diameter wrap test. 
However, under most conditions, the 
applied aluminum coating will meet 
wrap test requirements applicable to 
equivalent thicknesses of hot-dipped 
zine. 

Satisfactory hot-dipped aluminum 
coatings may be applied to wire of 
various sizes so as to comply with the 
requirements of Class A zine coatings 
specified by the American Society for 


- Testing Materials. This comparison 


is made on the basis of equivalent 
thicknesses of zine and aluminum 
coatings rather than equivalent 
weights of coating by reason of the 
fact that aluminum is lower in specif- 
ic gravity than zinc. Aluminum coat- 
ings equivalent in thickness to coat- 
ings of zine of about 1.25 to 1.5 ounces 
per sq ft of uncoated wire surface 
have been successfully applied to 


or 


sizes of wire 0.135 in. and larger, the 
coating being characterized by satis- 
factory ductility and adherence. 

In general, the coating and proper- 
ties of wire for standard galvanized 
products such as strand, chain link 
fabric, some grades of telephone and 
telegraph wire, most manufacturers’ 
wires, and special products may be 
duplicated with aluminum-coated 
wire. In this connection, comparison 
of aluminum versus zine coatings 1s 
made on the basis of equivalent coat- 
ing thickness rather than equivalent 
weight. Most drawn galvanized wire 
and wire products may be duplicated 
with drawn aluminum-coated prod- 
ucts. 


Outdoor exposure tests in both in- 
dustrial and highly humid atmos- 
pheres have not progressed to the 
point where the magnitude of the 
superiority in corrosion resistance of 
aluminum-coated wire compared to 
zine-coated wire may be presented. 
However, preliminary data indicate 
that aluminum coatings are substan- 
tially superior to equivalent thick- 
nesses of zine coatings exposed in in- 
dustrial and highly humid atmos- 
pheres. Salt’ spray data 
show less pronounced differences. 


corrosion 


Aluminum coatings on iron and 
steel wire offer resistance to heat 
oxidation at relatively high tempera- 
tures. Some investigators have re- 
ported resistance up to temperatures 
of 1000 to 1300 F while others have 
indicated that this resistance extends 
to as high as 1600 F. In any ease, to 
develop heat or oxidation resistance, 
the coated wire must be subjected to 
a diffusion heat treatment which con- 
verts the outermost layer of rela- 
tively pure aluminum or aluminum 
alloy to the same constituent or com- 
pound as the alloy layer. 


The characteristics of hot-dipped 
aluminum coatings applied to iron 
and steel wire are such that a safe 
prediction may be made that this 
metal coating will assume an impor- 
tant place in the family of protective 
metal coatings offering substantial 
and significant advantages in the ex- 
tension of service life, corrosion and 
oxidation resistance, on an econom- 
ical basis. Continued research and 
development with aluminum coating 
processes and applied coatings will 
assure the importance of the role to 
be played in every day commercial 
and domestic life. 
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Electric furnace averages 


37% more heats per campaign 
with CORHART 104! 


CAMPAIGN RECORD 60-TON TOP CHARGE ELECTRIC FURNACE 



























































END OF CAMPAIGN TOTAL HEATS as ieee REFRACTORY REASON FOR LOST TIME 
5/10/52 86 12:10 No CORHART 104 Two large patches to walls and gunning time. 
8 28/52 93 10:20 No CORHART 104 Two large patches to wails and gunning time. 
10/9/52 118 6:50 Some CORHART 104 Brick or gunning repairs. 

11/7/52 103 12:05 No CORHART 104 Two large patches. 
1/4/53 | 90 4:10 No CORHART 104 One large patch and gunning time. 
2/5/53 105 4:35 No CORHART 104 _ One large patch and gunning time. 
3/13/53 126 4:25 CORHART 104 in “Hot Spots” Patching top of wall and gunning wall. 
4/16/53 136 11:40 CORHART 104 in “Hot Spots” Brick repair to top of walls only. 
5/26/53 127 8:55 CORHART 104 in “Hot Spots’’ Brick repair to top of walls only. 
7/1/53 129 5:05 CORHART 104 in “Hot Spots” Brick repair to top of walls only. 
8/5/53 117, «15:25 ‘No CORHART 104 Three large patches and wall gunning. 
9/23/53 119 5:10 Some CORHART 104 __ Brick and wall gunning. 
11/7/53 137 10:05 CORHART 104 in “Hot Spots” Patching top of walls. — 
2/17/54 105 7:10 No CORHART 104 __ One large and one small patch. 
4 11/54 151 10:20 CORHART 104 in “Hot Spots”’ Patching top of walls. 
5/31 54 146 12:35 CORHART 104 in “Hot Spots” Three small patches to top of walls. 
9/4/54 135 22:30 CORHART 104 in “Hot Spots” Patching top of walls. 
10/8/54 143 13:25 CORHART 104 in “Hot Spots” Patching top of walls. 
11/17/54 135 4:05 CORHART 104 in “Hot Spots” Patching top of walls. 
Average heats per campaign without CORHART 104 100 
Average heats per campaign with CORHART 104 in ‘“‘Hot Spots’’ 137 











The two and one-half year furnace log above 
shows that, when using Corhart 104 Electrocast 
Refractory, the operators of this 60-ton electric 


4 


furnace averaged 37% more heats per campaign. 
Yet the Corhart 104 represented only about 10% 
of the total sidewall refractory requirements! 


Corhart 104 is a revolutionary magnesite-chrome 
refractory which is electrically-melted at 4500°F, 


i 
» 
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and then cast into its final shape. It is used in 
hot spots, to help “balance’’ sidewall wear in 
electric furnaces and open hearths. 


Write for complete technical information. If 
you will describe your operations, we'll be glad 
to suggest applications and estimate costs. Corhart 
Refractories Co., Incorporated, 1620 West Lee 
Street, Louisville 10, Kentucky, U.S.A, 


is) 


% 


ENDURANCE _ 


ORHART 10 
ELECTROCAST 


REFRACTORY 


The words ‘“*CORHART” and ‘“‘ELECTROCAST"” are registered Trade Marks which indicate manutacture by Corhart Refractories Company, Incorporated 
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THEODORE 
W. HERBERT 


V. P. and General Mor. J} 


“We can now push our equipment 
24 hours a day without fuse blows 
causing needless shutdowns, thanks 
to Fusetron dual-element Fuses.” 




























“When we are on a tight schedule, we must operate 
24 hours a day to fill our orders. Every piece of equip- 
ment in the plant is pushed to its limit. A work 
stoppage of any kind is more than annoying, it is 
most important as we just can’t afford to waste time. 


“We were using ordinary fuses to protect our mo- 
tors, but these fuses couldn’t hold up under the pres- 
sure. They would blow often and as I now know — 
needlessly. 

“Every time a fuse blew we were losing money. I 
would start figuring how much harder and faster we 
would have to work to get back on schedule. 


“Something had to be done. We called upon Mr. 
Paul Serotta of the Norristown Electric Supply Com- 
pany. He recommended we discard our old fuses and 
replace them with Fusetron dual-element fuses. 


“That was the answer all right. We can really notice 
the difference. Now, when we are on full production 
basis I am not worried that our equipment will be out 
of operation by the needless blowing of fuses.”’ 


Aang DiNenna 
CHIEF ENGINEER 


HERBERT HOSIERY COMPANY 
NORRISTOWN, PA. 


Play Safe! install Fusetron and BUSS Hi-Cap 
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: Fusetron Fuses Do More 
Than Eliminate Shutdowns 
Caused By Needless Blows... 

















FUSETRON FUSES PROVIDE 
10 POINT PROTECTION... 


1 Protect against short-circuits. 


UL) 


Protect against needless blows caused by harmless 
overloads. 


Protect against needless blows caused by excessive 
heating— lesser resistance results in cooler operation. 


Provide thermal protection for panels and switches 
against damage from heating due to poor contact. 


Protect motors against burnout from overloading. 
Protect motors against burnout due to single phasing. 


Give DOUBLE burnout protection to large motors - 
without extra cost. 


Make protection of small motors simple and inex- 
pensive. 


0 onouwn w 


Protect against waste of space and money 
of proper size switches and panels. 


10 Protect coils, transformers and solenoids against burn- 
outs. 


FUSETRON FUSES SAVE YOU 
Maintenance and Recalibration Costs 


Once properly installed, Fusetron fuses require 
no costly inspection time or maintenance neces- 
sary on mechanically operated devices. 


Dust, fumes, corrosion or age cannot prevent 


FOR LOADS ABOVE 600 


AND UP TO 5,000 AMPS., 


permit use 


a Fusetron fuse from opening safely. There are 
no hinges, pivots or contacts to stick or slow 
down the operation of the fuse on short-circuit. 


When a Fusetron fuse does open to protect, 
and after the fault has been corrected — the new 
Fusetron fuse you have installed has been ca/i- 
brated at the factory by engineers — it is a fuse as 
safe and dependable as the one that blew. 


FUSETRON FUSES GIVE YOU 
GREATER SAFETY, BECAUSE 

OF THEIR HIGH INTERRUPTING 
CAPACITY 


Tests verified by the Electrical Testing Labora- 
tories of New York indicate that Fusetron fuses 
can interrupt safely the most severe available 
short-circuit current. 


The tests circuits were set to deliver in 
excess of 100,000 amps. In each test the fuse 
cleared the circuit safely, the fuse remained in- 
tact, there was very little noise and cotton packed 
around the fuse was not ignited. 


Yet there has been no interference with the 
time-lag characteristic of Fusetron fuses. 





BUSS Hi-Cap FUSES PROVIDE... 


Unlimited interrupting capacity to 
handle any fault current regardless of 
system growth! This was confirmed by 
tests witnessed and reported upon by 
the Electrical Testing Laboratories of 


feeder and branch circuits to limit 
fault outages to circuit of origin. 

On old installations, a safe and 
relatively inexpensive way to protect 
inadequate circuit breakers against 





New York. rupture in event of bad fault. 
Overload protection as well as Dependable service through the 
short-circuit protection. years because there are no. moving mee earn wpticsacnieann 


Coordination with Fusetron fuses on _— parts to stick or get out of order. 





Blowing time charts and more information are available on FUSETRON 
Fuses and BUSS Hi-Cap fuses. Write for bulletin FIS and HCS. 


BUSSMANN MFG, CO., (Division of McGraw Electric (€ ompany) University at Jefferson, St. Louis 7, Mo 


Fuses throughout the entire Electrical System! 
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Morgan Modernizes Shop Facilities 


large continuous welder, 


A \ 


now 


new 
at work for the Morgan Engi- 
neering Co., Alliance, Ohio, reduces 
costs and the time of welding girder 
seams as much as 94 per cent. The 
welder which has a track length of 
110 ft can move at speeds up to 120 
in. per min. The unit has two welding 
heads that float along the ram hori- 


zontally and vertically up to 3 in. 
Kor vertical movements more than 


$3 in., the arm must be inched up or 


down. The welding heads will trace 
curves and follow a change in direc- 
tion around a girder flange, allowing 
two seams of a girder to be welded at 
one time. The welder can also accom- 
plish the welding of both girth seams 


of hoisting drums at one time. Morgan 
uses Hobart constant voltage motor- 
generators, rated 900 amp, 20-40 volt, 
to give complete operation control. 
Motors are rated 60 hp. 

The welder was developed by the 
Morton Manufacturing Co. of Mus- 
kegon, Mich., for Morgan. It enables 
Morgan to eliminate variables found 
in manual welding operations and 
increases the strength of welds by 
using the submerged-are method to 
give complete penetration. 

The the 110-ft 


traveling welder was a major step 


installation of 


forward in an extensive capital mod- 


ernization program in which more 


Figure 1 — This large continuous welder, designed and developed by the 
Morton Manufacturing Co. and the Morgan Engineering Co., has a track 
length of 110 ft. It can obtain speeds up to 120 in. per min and reduces 
the cost and time of welding girder seams as much as 94 per cent. 
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than $1,500,000 has already been 
invested. 

The five-year program will give 
Morgan one of the most complete 
flexible manufacturing 


and heavy 


plants in the country, consisting of 





Figure 2 — This automatic gear welder 
is another unit in the moderniza- 
tion program. 


500,000 sq ft of plant area housing 
its structural, weld, pattern, erection, 
forge, and machine shops. Morgan 
ean now fabricate structurals and 
weldments up to 200,000 Ib. It has 
machining facilities for equipment of 
all sizes and shapes, accommodating 
sizes and shapes up to 200 in. X 21 ft 
x 9 ft high and 144 in. & 30 ft X 
10 ft high. The erection floor (600 
100 ft) with crane capacities up to 
100 tons can handle the heaviest of 
assemblies. 
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Another DELTA-STAR 
Safeguard for Steel Mills 


These rugged disrupter switches meet 
a long-felt need for a switch to safely 
interrupt heavy load currents. Com- 
bining the function of a disconnect 
and load interrupter, they are ideally 
suited for opening large motor cir- 
cuits or for branch feeder control. 


Illustrated is a 600-volt, 1200 ampere 
DELTA-STAR Disrupter Switch with 
current limiting fuses. 


New 600-Volt 
DELTA-STAR 


Disrupter Switch 


These switches feature a quick-break, quick-make mechan- 
ism which places opening or closing speeds beyond the 
operator's control. DELTA-STAR’S exclusive arc interrupting 
chambers, one mounted on each pole, quickly and positively 
extinguish the arc. 

An auxiliary contact on each switch blade opens circuit 
inside the especially designed arc chute. The arc is broken 
and cooled by being directed into vents — contacts are pro- 
tected against burning and pitting. 

Heavy gauge steel cabinets provide maximum protection 
of operating parts. Continuous welded seams and weather- 
tight gasketed doors exclude dust and corrosive particles. 


safely, positively interrupts load currents 
several times its continuous rating 








Liberal gutter space is provided for incoming and outgoing 
conductors. 

Cabinet door is mechanically interlocked so door cannot 
be opened when switch is closed, nor can switch be oper- 
ated when door is open. Provision for padlock eliminates 
unauthorized operation. 

DELTA-STAR Disrupter Switches are available in contin- 
uous current ratings of 400, 600, 1200, 2000 and 3000 
amperes. To protect the electrical system from magnetic or 
thermal destruction, switches are also available with high 
interrupting current limiting fuses which prevent develop- 
ment of peak short circuit currents. 


For complete data, consult your nearby DELTA-STAR representative. 


DELTA-STAR ELECTRIC DIVISION 











HP 


COmPaMT mec 





2437 Fulton Street 
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H. K. PORTER COMPANY, INC. 


OF PITTSBURGH 
Chicago 12, Illinois 


District Offices in Principal Cities 














SWINDELL-DRESSLER 


... for the making, annealing and 


heat-treating of ST EEL 





... for the firing of fine CERAMIC 
ond HEAVY CLAY Products 
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For Special Operations in Steel Mills... 









PAY -OFF 





OR UNWIND REEL 








STEEL SLITTER . . . PATENTED FEED CONVEYOR 














UP-CUT SHEAR 


Avcitabte in a wide range of sizes and 
speeds for warehouse and mill duty on ferrous and 
non-ferrous materials. Tell us your needs 
and we'll give you complete details. 


No obligation. 


SHEET RESQUARING UNIT 






S DOOR e 
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STAMCO,Inc.,New Bremen,Chio 
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CRANE VALVES have longest life in this sulphur pit 


THE CASE HISTORY— Leakage in steam lines to sulphur pit 
heating coils was hindering operations at International Minerals 
& Chemical Corp. plant at Lockland, Ohio. The condition pre- 
vented servicing of traps, strainers and the heating coils. 


Valves that leaked beyond repair after as little as 6 months’ 
service were the source of the trouble. Their seating as well as 
packing failed to stand up. 


In January, 1953, after trying other types, Crane 14'2P Plug 
Type Disc Globe Valves were installed. Today, they’re still 
giving excellent service at low cost. Recently, the steam piping 
was completely replaced—the Crane valves were repacked and 
put back in the lines. That’s all the maintenance they needed 
after 18 months in this severe service. 


CRANE CO. 


General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS «+ PIPE * 


Crane 150-Pound No. 14%P 
Plug Type Disc Brass Valves 


Long-wearing, hard seating sur- 
faces in a rugged, well-propor- 
tioned, Crane-designed body make 
these valves exceptionally suited 
for steam and other severe services. 
Consult your Crane Catalog or your 
Crane Representative. 










for HA 
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/@\ THRIFTY 
/s% BUYER 


PLUMBING °* 


HEATING 


CRANE’S FIRST CENTURY... 1855-1955 
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Compact panel providing L&N all-electric Integrated Control 
for two-zone billet heating furnace in National Tube Divi- 
sion skelp mill at Fairless Works. 
temperature, fuel-air ratio and furnace pressure in both the 
heating and soaking zones of the furnace. 





@ All Leeds & Northrup Integrated Control panels 
are factory-engineered for the specific job . . . yet 
employ standardized instruments recognized for 
their simplicity, accuracy and flexibility. 


For example, the controllers which are keeping 
tab on temperature, on fuel-air ratio and on gas 
pressure at this National Tube furnace all use the 
same stable, sensitive proportional controlling ac- 
tion. Result: close adjustment for optimum con- 
trol with proportional band, automatic reset and 
rate action readily tuned by the operator to suit 
the individual furnace characteristics. 


All L&N electric control units rely—for sensi- 
tivity in control detection and accuracy in control 
correction —on the well-established principle of the 
null-balance measuring circuit. 
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Its job: close regulation of | 


NATIONAL TUBE REGULATES BILLET FURNACE WITH 


4N Integrated Control 


L&N integrated control instruments are easy 
to adjust ...easy to maintain. They can be 
mounted on a panel to suit your individual require- 
ments. Installation at your plant site is carried out 
quickly and economically. 


End result, of course, is a furnace control system 
which steps up operating efficiency . . . provides 
better heating of the work . . . economizes on fuel 

. and cuts maintenance costs. 


This same combination of L&N instruments and 
specialized engineering service is available for the 
solution of your furnace control problems. Just 
contact your nearest Leeds & Northrup represent- 
ative about Integrated Control or, if you prefer, 
write us at 4942 Stenton Ave., Philadelphia 44, Pa., 
outlining your problem. 


Hi 


LEEDS — NORTHRUP 


instruments 


automatic controls « furnaces 
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PIPE TREATED ON 


NON-STOP BASIS 
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IMPROVED PHYSICAL PROPERTIES, and significant savings in alloying elements are obtained 
when seamless steel pipe is uniformly hardened and tempered in this continuous, completely 
) automatic line of gas-fired Gradiation furnaces ... pipe is straight and scale-free. Photo cour- 


tesy Colorado Fuel and Iron Company. 
SELAS 
@ Selas Gradiation heating is the key to improved efficiency 
HEAT PROCESSING wherever you use heat for processing. In heat treating, brazing, 
forging, strip annealing, and other continuous operations in- 
volving both ferrous and nonferrous metals, Selas Engineers 
AT WORK can design heat processing equipment to help speed production, 
improve product quality and reduce manufacturing costs. 
Write for descriptive data. 











' CONTROLLED HARDNESS PATTERN is achieved in flame DECREASED FORGING TEMPERATURE and virtual elimination of scale formation 


surface hardening of gears, segments, cylinders, using Selas are benefits of Selas Gradiation heating. Die life is increased .. . billet weight 
heat processing. Photo courtesy Wiedemann Machine Co. reduced 10%. Photo courtesy Lansdowne Steel and Iron Company 


6 SELAS sxssxs2 
PHILADELPHIA 34, PA. 
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Midland ‘“Supermetal”’ Rolls—high carbon alloy 
rolls for maximum tonnage production in the 
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colatigeli t-te Mae] i Malelaclal-+t MEM ttt -lalilel Biol lololeMilalt is 














: Ps 


php 


“ hilty Lal dalidia — 


MACKINTOSH-HEMPHILL PRODUCTS INCLUDE: al! types of cast mill rolls 
Taal Lach Ate MP lolalartiolalm sloliclalicte Midelaatlelohi:te Ma lale(-1am loli Molale ME Ilole MalolaleiilaleM-teltll © 
ment veka @labicltabial-taal slalliMmachiola mr tigellelaliclal-1a- lite dgelaliaol iby 
aelehigeliicte Mi delatiol lalate MElelial-t: screw feed roll turning lathes heavy 
duty engine lathes alcte ia Tale Di ialael tim ol-lolalaler. steel and 


yoleleioi Mel ilohaaeliilale[ achd-a-tiale malel a tial omasllit Y-type cold strip mills 








Right 


for every stand 
of every billet 


and bar mill... 


Mill ___—s- MACK-HEMP 
| => STRIPED RED 


M-H “Nironite C” Rolls—indefinite chilled nickel 
iron alloy—withstand wear as well as impart a 
high finish, assuring top performance in the fin- 
ishing stands of continuous bar and billet mills. 


MACKINTOSH 
HEMPHILL 


COMPANY 


Makers of the rolls with the 
striped red wabblers 


PITTSBURGH AND MIDLAND, PA. 


WABBLER 


ROLLS 


High speed, high tonnage operation of Billet and Bar Mills, with 
its significant influence on production costs calls for extra discrim- 
ination in the selection of rolls. 

Bar mill operators know that the solution of manufacturing 
cost and quality problems depends to a large degree on the rolls 
and the roll maker’s ability to satisfy their exacting demands. 

Many years of roll making experience combined with a policy of 
close cooperation with mill operators and roll designers equip 
Mack-Hemp to produce rolls that set a record production pace in 
today’s efficient mills. 

That’s why so many steel producers will tell you that now, more 
than ever, it pays to keep an eye on what’s new and different at 


Mack-Hemp. 

















WASTE HEAT BOILER CLEANE 
BY DOWELL IN 13 HOURS 


Inspection after chemical cleaning showed boiler has saved thousands of man-hours and helped to prevent 


, ia) costly repairs and replacements. 
free of scale—danger of burning tubes minimized Perhaps chemical cleaning could improve the efficiency of 


equipment in your plant. Dowell engineers do the job for 


you. They bring specially prepared solvents in truck-mounted 
The water side of a waste heat boiler had become fouled with tanks right to the job, along with all necessary pumping and ' 
scale. Cleaning of the unit was necessary to avoid the risk of control equipment. Thev apply the liquid solvents according f 
burning the tubes. Dowell was called to do the job. to the technique demanded by the job: filling, spraying, 


In just 13 hours, Dowell engineers cleaned the 6,000-gallon jetting, cascading or vaporizing. The chemicals go wherever 
capacity boiler, using chemical solvents. The unit was found steam and water flow, reaching surfaces inaccessible to other 
to be metal-clean upon inspection after the job was com- methods. Often equipment may be cleaned while in operation. 


pleted—thus the risk of burning the tubes was reduced to A Dowell engineer will be happy to discuss your cleaning 


a minunum. problems with you—make estimates. if you wish—no obliga- 


Many types of boilers, heat exchange and process equipment tion, of course. For more facts about Dowell Service, call 
have been cleaned by Dowell’s chemical methods . . . without the nearest of more than 130 offices, or write directly to 
dismantling and with a minimum of downtime. This service Department C-29, DOWELL INCORPORATED, TULSA 1, OKLAHOMA, 





chemical cleaning service for industry 
A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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Date-line Diaty.. 


February 3 


A Electricity output for the preceding week exceed- 
ed 10,000,000,000 kwhr for the first time, an increase 
of 13 per cent above the corresponding 1954 period. 
A Canadian pig iron production in 1954 fell to 
2,213,433 tons, 26 per cent under the 1953 figure. 
A Allegheny Ludlum Steel Corp. announced total 
sales and revenues during 1954 totaled $170,056,405, 
with net earnings of $4,246,083 or $2.30 per share 
of common stock. (This is in sharp contrast to the 
$242,000,000 sales in 1953 with net earnings of 
$7,800,000 or $4.40 dividend per common share). 


February 4 


A Manufacturers’ sales climbed to $24,900,000,000 
in December, $500,000,000 above November and 
$1,000,000,000 above December 1953. 

A Personal income ran at a $291,000,000,000 an- 
nual rate in December, $2,000,000,000 above the 
pace in November and $4,000,000,000 above the 
December 1953 pace. 

A Koppers Co. reported total sales of $188,305,241 
and a net income of $6,125,329 in 1954, equal to 
$2.77 a common share, a sharp decline from 1953's 
sales of $266,484,959 and net income of $9,025,981 
or $4.51 a share. 

A Federal Enameling and Stamping Co. of McKees 
Rocks, Pa. will spend over $250,000 in expansion to 
boost its aluminum kitchenware production. 

A Jones and Laughlin granted a contract for the 
installation of a galvanizing unit at its Pittsburgh 
works. 


February 5 


A Sharon Steel Corp. announced its net income for 
1954 totaled $3,134,864 equivalent to $2.85 per 
share on common stock, a drop from 1953's net in- 
come of $6,709,625 or $6.10 per share on common 
stock. 

A The F. W. Dodge Corp. reports contract awards 
for the 37 states east of the Rockies set an all-time 
high in January with a total of $1,504,450,000, 
31 per cent above January, 1954. 


February 7 


A Colorado Fuel and Iron Corp. announced the sale 
of $5,000,000 in debentures which were placed 
privately with a group of institutional investors. 

A The Government placed a ban on refined copper 
exports in February and March and set a limit of 
12,000 tons on shipments abroad of copper scrap 
during these same months. A severe strike at Rhode- 
sian copper mines has resulted in a price jump of 
5¢ per lb in London. 

A The AISI reports that operating rate of the steel 
industry for the week of February 7 is scheduled at 
87.4 per cent of capacity. This is equivalent to 
2,110,000 tons compared with 2,070,000 tons one 
week ago and 1,774,000 tons one year ago. Index of 
production for the week is 131.4. 

A Acme Steel Co. reports sales for 1954 at $71,799,- 
884 with net earnings after taxes of $3,689,022 or 
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$1.86 per share, compared with the previous year’s 
sales of $76,992,558 and $3.35 per share. 


February 8 


A Pittsburgh Coke and Chemical Co. earned 39¢ 
per share in the fourth quarter of 1954 which brought 
the total earnings for 1954 to 71¢. 

A Sale of the Mackintosh-Hemphill Co., with approx- 
imately $8,000,000 in assets, to the E. W. Bliss Co. 
was approved by the Board of Directors. 


February 9 


A Lukens Steel Co. will move into areas including 
the manufacture and marketing of end products in 
its search for diversification and more markets. It will 
also enter foreign markets. 

A Canadian steel ingot production showed a 15 per 
cent gain in January with a total of 311,007 tons 
compared to December's 269,102 tons. This is up 
7 per cent from the 290,487 tons in January 1954. 
A January construction outlays amounted to $2,800, - 
000,000, 13 per cent above January 1954 and 8 per 
cent below December. 

A Major railroads in December declared their net 
income increased to $1 19,000,000 from $69,000,000 
in December 1953 as a result of a 10 per cent cut in 
expenses. 

A The Aluminum Association reported production 
of primary aluminum in December 1954 totaling 
254,112,883 lb compared with 242,503,923 lb in 
November and 220,582,988 lb in December 1953. 


February 10 

A According to the AISI, steelmaking furnaces 
poured 8,838,000 net tons of ingots and steel for 
castings during January, the highest production since 
October 1953, about 551,000 tons above December 
production and 886,500 tons higher than in January 
one year ago. 

A A 25 per cent tax credit would be granted U. S. 
citizens on dividends from Japanese companies under 
a proposed treaty approved by the Senate Foreign 
Relations Committee. The feature is to relieve Ameri- 
cans from paying taxes on incomes, gifts and inher- 
itance which were already taxed in Japan. 


February 11 

A President Eisenhower's planned program to ex- 
pand world trade was approved by the House Ways 
and Means Committee by a vote of 20 to 5. 

A Barium Steel Corp. announced results of opera- 
tions for 1954 with net sales amounting to $51,840,000, 
resulting in a net loss of $460,000 or 15¢ per com- 
mon share, compared to 1953's net sales of $89,719,- 
175 and net profit of $2,321,140, or $1.01 per 
common share. 


February 13 

A Consumption of ferrous scrap during December 
totaled 5,078,000 gross tons in comparison with 
4,928,850 gross tons during the previous month. 
February 14 

A Auto production last week rose to 167,332 cars, 
an increase of 58,492 over one year ago and 2332 
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above the previous high in the third week of June 
1950. Output is expected to remain steady until late 
March. New car sales in January climbed to 512,000 
units, 44 per cent over January 1954. 

A The AISI reports that operating rate of the steel 
industry for the week of February 14 is scheduled at 
88.2 per cent of capacity. This is equivalent to 
2,129,000 tons compared with 2,095,000 tons one 
week ago and 1,779,000 tons one year ago. Index of 
production for the week is 132.5. 


February 15 

A Directors of Republic Steel Corp. voted a quarterly 
dividend of $1.25 per share payable April 15 to 
stockholders of record March 21, 1955. A 2 for 1 
stock split was also proposed. 

A National production of goods and services in the 
last quarter of 1954 recovered to an annual rate of 
$362,000,000,000 which was $6,500,000,000 above 
the pace in the preceding three months. 

February 16 

A The Interstate Commerce Commission examiner 
upheld piggyback rates charged by six Eastern rail- 
roads. The case now follows on to the full commission 
for its decision. 

A Crucible Steel Co. reported net sales in 1954 of 
$160,622,000 with a net income of $3,705,952 or 
$2.83 a common share compared with sales in 1953 
of $232,276,000 and net income of $5,109,802 or 
$4.54 a common share. 

A The Aluminum Association reported primary alu- 
minum production in the United States in January 
totaled 256,406,748 lb, compared with 254,069,331 
lb produced in the previous month and 232,493,207 
lb in January 1954. 

February 17 

A The ARCI reported orders for new freight cars 
rose to 5087 in January 1955 from 2685 in December 
of the previous year. Sales in January totaled 2008 
cars, leaving a backlog of cars on order as of Febru- 
ary | of 18,395 compared with 15,317 on January 
1, 1955. 

February 18 

A No. | heavy melting grade steel scrap rose $1 a 
ton to $38 as a result of recent substantial increases 
in steelmaking. 

February 20 

A General Electric Co. announced net sales for 
1954 amounting to $2,959,077,000, resulting in net 
earnings of $212,613,000 (an all-time high) or $2.46 
per common share, compared with 1953's sales of 
$3, 128,127,000 and net earnings of $165,728,000 
or $1.92 per common share. 

February 21 

A The AISI reports that operating rate of the steel 
industry for the week of February 21 is scheduled at 
89.2 per cent of capacity. This is equivalent to 
2,153,000 tons compared with 2,150,000 tons one 
week ago and 1,756,000 tons one year ago. Index of 
production for the week is 134.0. — 


February 23 
A Allis-Chalmers reported net sales of $492,948,963 
in 1954 with a net profit of $26,130,430 ($7.20 per 
common share), compared with sales of $514,474,465 
in 1953 with a net profit of $21,943,569 or $6.58 per 
common share. 

A A proposal by army engineers to build an addi- 
tional 1,700,000 kw of hydroelectric power capacity 
at Niagara Falls will receive a hearing at Buffalo. 
The plan will be used by whatever group Congress 
decides should complete this job. 
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February 24 

A Westinghouse Electric Corp. announced net sales 
in 1954 totaling $1,631,045,000, with a net income 
of $84,594,000 equal to $5.06 a common share, 
compared with net sales in 1953 totaling $1,582,- 
047,000, with a net income of $74,322,000 equal to 
$4.53 a common share. 

A Announcement was made by Wheeling Steel 
Corp. to call all of its outstanding 31/2 per cent de- 
bentures for redemption on March 28 at 103.679 per 
cent of their principal amount. Holders of such de- 
bentures may convert them into Wheeling Steel 
common stock at a price of $45 per share. 


February 25 

A The AISC reported bookings of fabricated struc- 
tural steel in January amounted to 239,285 tons, 
22 per cent greater than the previous month and 
61,525 tons above the corresponding month of the 
previous year. Shipments during January totaled 
218,670 tons, down 2 per cent from December. 
Backlog of work ahead as of January 31 stands at 
1,346, 107 tons. 

A On net sales of $68,047,224, E. W. Bliss Co. re- 
ported a net income of $3,297,793, equal to $4.01 
per share, for 1954, in comparison with net sales of 
$64,783,523 and net income of $2,831,433 or $3.45 
per share for 1953. 

A Interlake Iron Corp. announced net sales and 
other revenues of $66,019,337 for 1954, with net 
profit of $3,143,699 or $1.61 a common share, in 
comparison with 1953’s sales and revenues of 
$80,751,560 with net profit of $5,779,005 or $2.96 


a common share. 


February 27 

A Inland Steel Co.'s earnings for 1954 showed a 
record net income of $41,287,152 or $7.92 a share, 
compared with $33,867,184 or $6.90 a share in 
1953. 


February 28 
A Bethlehem Steel Corp.'s 1954 operations showed 
a net income of $132,837,154 or $13.18 a common 
share against $133,947,837 or $13.30 a share in 
1953. Revenues in 1954 totaled $1,656,809,455 
compared with $2,082,025,788 in 1953. 

A Granite City Steel Co. showed net sales for 1954 
totaling $69,265, 197, with net income of $4,012,192 
or $2.04 per common share, compared with sales for 
1953 totaling $87,856,006 and net income of 
$6,488,452 or $3.77 per share. 

A The Babcock and Wilcox Co. reported net income 
during 1954 of $15,212,000, equal to $9.78 per 
share, in comparison with a net income in 1953 
totaling $12,061,000 or $8.14 per share. 

A A Federal Court jury returned a verdict of 
$1,474,495 against Jones and Laughlin Steel Corp. 
resulting from a patent infringement suit against the 
steel company. The company was charged with in- 
fringement on an inventor's basic patents when it 
installed an electric tin plating line after consulting 
on the plans. 

A Ore producers are expected to raise prices fol- 
lowing the lead by Cleveland-Cliffs Iron Co. and 
Oliver Iron Mining Div. of U. S. Steel Corp., who 
raised iron ore prices 10 to 20 cents a ton. 

A The AISI reports that operating rate of the steel 
industry for the week of February 28 is scheduled at 
90.0 per cent of capacity. This is equivalent to 
2,172,000 tons compared with 2,191,000 tons one 
week ago and 1,686,000 tons one year ago. Index of 
production for the week is 135.2. 
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BAILEY CLAY GUN... 

poet for plugging biast fur- 

nace tapping holes. Plenty of power 
) for maintaining long tapping holes. 
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BAILEY PUG MILL AND FEEDER 
. + « « for sintering plants and ) j 
t blast furnace dust catchers. 
’ Efficient and dependable. 
| 
f 
) 
| 
t 
1 
f 
, Each piece of Bailey Equip- 
ment is engineered with two 
basic ideas in mind—safety 
3 } under all operating condi- 
, tions, and highly efficient 
A BAILEY Mechanical operation with a minimum 
GOGGLE VALVE... Baa Tee mT 
for controlling gas of maintenance. 
moins ~ 6” to 
72” in jameter. » : 
ine and aie Thermal Expansion Goggle 
dq Valve 
n ® Mechanical Goggle Valve 
n ards to workmen at the cinder notch. ® Electric Plunger Clay Gun 
=) ) ® Double Shaft Pug Mill 
FP ® Sintering Plant Pug Mil 
4 BAILEY Thermal Expansion GOGGLE VALVE | saceaieciateaninteiuae 
2 «+. uses linear expansion and contraction ® Cinder Notch Stopper 
of steel to insure tight seal and quick (7) 
yr opening of valves controlling ges mains “4 ® Stationary Wheel Pig Casting 
of from 36” to 120”, Machine 
® Blast Furnace Cold Blast Valve 
\e ' ® Blast Furnace Blow-Off Valve 
+ ; 
3 ® Check and Snort Valve 
| ® Mixing and Check Relief Valve 
of ® Blast Furnace Stove Checker 
D. © Fabricated Steel Stove Bottom 
ie ® Regenerative 
n- Furnace Checker 
it ® Precision Table 
ig Feeder 
1 BAILEY PIG CASTING MACHINE i * Ladle Skulling Hook 
1 «++ for increased casting ca- wa iy 
1d pacity for foundries and blast . \ 4 aa 
furnaces. Sturdy, je Vet fe | 
10 trouble-free. i » ‘“ 
el 
at 
to 
1e 
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your mill needs 





These reels were developed to meet the 
unusually severe operating conditions 
found throughout the steel industry and 
are of exceedingly rugged construction. 
This type of reel can be furnished with 
2. 3 and 4 conductor No. 4, 6 and 8 


SM SERIES cable. Also, it can be easily adapted for 
ey en pee use with larger size cable if necessary. 
Cobttes + 443 Anus 600 with amperage rating up to 400 amps, 
Volts * Continuous Contact 600 volts. 

whe i 2 gaye te Gleason reels have been furnished to 
“sa tinea . Rakideanedl accommodate up to 28 conductor cable, 
cack & Watestiant « Ge and many other special features de- 
placeable Spring Motors ° signed to meet individual applications 
Adjustable Tension 


Improved current collector and brush rig- 
D ging, with extra wide spacing, minimizes 
the possibility of electrical troubles. 
SEND FOR LITERATURE DESCRIBING THE 
COMPLETE GLEASON REEL LINE 


Subsidiary of Maysteel Products, Inc. 
Room 706 
740 N. Plankinton Ave. © Milwaukee 3, Wisconsin 
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EVERY ENGINEER) 
will want 
a copy of 

this 
BULLETIN 
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WRITE FOR BULLETIN 113. Complete details and mounting 
dimensions on Hannifin Series ‘“‘H” Square Type Hydraulic 
Cylinders—2,000 p.s.i. (3,000 p.s.i., non-shock) maximum 
pressure. This is the cylinder with the new, externally 
removable cartridge gland...the biggest improvement in 
cylinder design in the last 50 years. A complete line! 9 
bore sizes from 144” to 8”...13 standard mountings, 
many combinations. Steel heads. Steel cylinder bodies, 
“TRU-BORED"” and honed. Piston rods ground, polished 
and hard chrome plated. Send for Bulletin 113. It’s an 
easy, convenient catalog for use in layout work, 











HANNIFIN 


Hannifin Corporation, 37° South Wolf Road, Des Plaines, Ill. 
Air and Hydraulic Cylinders ¢ Presses ¢ Air Control Valves 
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Easily-installed units for high-efficiency air move- 
ment in all duct systems. Direct-driven types for 
atmospheres within safe motor operating limits or 
belted models for hazardous fumes, vapors and 
excessive temperatures. Sizes 12” to 84” with 2, 
4, 6, or 7 blades. Capacities to 120,000 C.F.M. 


other models for every air-moving requirement 
= 
All Aerovent Fans are rated in accordance with the 


Standard Test Code and U.S.D.C. Comm. Std.C$178-51. 


Ask for free folder D-50! 


Aerovent Fan Company, Inc. 


Ash and Brook Streets Piqua, Ohio 


HEAT PROCESSING 


a al 


for the Steel Industry 


Equipment for annealing, normalizing, Fel hzelilralile Melle, 

other heat processing of high and low carbon steel, 

stainless, silicon and other alloys—strip, sheet, wire, 

tubing and other ferrous and non-ferrous products. 
Submit your problems to EF engineers 


See our advertisements in preceding and following issues 


Lee oa 1 a 


Sale - Chi 


GAS-FIRED, OIL-FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 
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For taster load discharge...low cost operation...longer life... 
EC&M Magnet Controllers have earned a reputation A simple two-position (lift-drop) Master Switch makes 
for improved magnet operation. Loads are discharged _ operation easy . . . power is off when the master switch 
quickly . . . cleanly . .. without “dribble”. Magnets “work is in the drop position. This prevents overheating, 
more” because faster drops eliminate “positioning” the keeps lifting capacity high, and substantially adds to 
magnet at point of discharge. magnet life. 


i oe 
MAGNET 





For single magnets 
or two magnets in 
parallel . . . Type 
AD STANDARD 
Controller has 
exclusive adjustable 
discharge feature tor 
different type loads. 
(dial on door). 


ete] age] SM ae 





BOOSTER Controller 
gives increased 
pull-away power 
from pile, then 
carries load at 
reduced current. 
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HIGH SPEED 
RELEASE DLM-335-A 
Controller reduces 
discharge time of 
deep-type 

magnets 50%. 





i es 


EC&M Controllers may be used with 


a 
all types and makes of magnets. con 


Write for Bulletin 905 


THE ELECTRIC CONTROLLER 
& MANUFACTURING COMPANY 


2698 East 79th Street * Cleveland 4, Ohio 








Crucible Steel, Midland, Pennsylvania 


“Cities Service Heat Prover helps 
make special steel, saves fuel” 


f 





THE CITIES SERVICE 
HEAT PROVER... 


Not an instrument that you buy... 


but a service we supply!... 


FREE! 


Crucible Steel Company of America is another leading steel company that has 
found the Cities Service Heat Prover a valuable aid in its furnace operation. 

Here’s what Crucible has to say about the Heat Prover at its Midland Works, 
one of several where it is in constant use. 

“The Heat Prover has become our standard tool for the setting up and checking 
of combustion controls on our many furnaces at Midland. It has also helped 
immensely in setting up special atmospheres for special grades of steel by provid- 
ing fast and reliable analyses, and has been particularly instrumental in the 
improvement of fuel economy. Cities Service has kept the Heat Provers in perfect 
running order and on many occasions has gone out of its way to help us.” 

You, like Crucible Steel, can achieve better results in your furnace operation 
with the Cities Service Heat Prover. Supplied and maintained free by Cities 
Service, it offers easy portability, rapid continuous sampling, simultaneous read- 
ing of oxygen and combustibles. For more information, talk with a Cities Service 
Lubrication Engineer. Or write: Cities Service Oil Company, Sixty Wall Tower, 


New York 5, N.Y. 


CITIES (A) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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THE STEEL 
INDUSTRY 


“TRANTINYL” offers a quarter-century of metal- 
lurgical experience. ‘‘TRANTINYL” patented alloys 
were developed to function in specific operations 
where guides are required to resist wear 
and abrasion. Users of “TRANTINYL” 
alloys are astounded at the tonnage 


rolled over one set of guides. 


Join the many satisfied users of 
“TRANTINYL.”’ 


' 


en too! yolders, etc. 


Youngstown Alloy Casting Corporation 
Youngstown, Ohio 











Ohio Rolls 


SHAPING METAL FOR ALL INDUSTRY 
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A The Atomic Energy Division of 
the Babcock & Wilcox Co. announced 
plans for the construction of what is 
believed to be the first privately 
financed major plant for the manu- 
facture of fuel elements and other re- 


actor core components for the nuclear 


power industry. The plant, to be lo- 
cated about five miles east of Lynch- 
burg, Va., is expected to be com- 
pleted by the end of the year. 


The proposed site of approximately 


500 acres bordering the James River 


has been selected in accordance with 
regulations used by the 
government sites. Actual construc- 
tion on the main building is expected 
to start shortly. It will be a one- 
story structure of approximately 
100,000 sq ft, and will house various 
laboratories and offices as well as the 
complex manufacturing equipment. 

B&W announced last year that it 
anticipates making complete nuclear 
steam generators for the production 
of electric power. The company has 
already developed and_ fabricated 
special equipment for many of the 
major atomic energy installations. 
The new plant will provide properly 
designed facilities for the manufac- 
ture of many types of special equip- 
ment for this rapidly growing indus- 
try. 

Babcock & Wilcox has been active 
in the atomic energy field since 1942 
and has contributed to both the de- 


fense and peacetime aspects of atomic 


energy development. The company 
designed and built vital equipment 
for the Nautilus, the world’s first 
atomic submarine, and will also fur- 
nish much of the equipment used to 
power the second atomic sub, the 
USS Sea Wolf. In addition, B&W is 
supplying much equipment for large 
scale nuclear tests in the national 
laboratories and has developed and 
placed on the market three low-cost 
reactors which can be used by col- 
leges and other organizations for re- 
search and training purposes. 
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Atomic 
Energy Commission in selection of 


Industry News... 


BABCOCK & WILCOX PLANS CONSTRUCTION 
OF ATOMIC FUEL PLANT NEAR LYNCHBURG, VA. 


During the last several years the 
company has been doing a consider- 
able amount of developmental work, 
in association with various utilities 
and industrial concerns, investigating 
the feasibility of utilizing heat from 
nuclear fission to produce electric 
power. 


INSTALLS LABORATORY 
AT SWISSVALE PLANT 


A Anew laboratory to offer advanced 
scientific services in agglomeration 
for the iron, steel and ore industries 
has been installed by Koppers Co., 
Inc. at the Swissvale, Pa. plant of the 
Engineering and Construction Divi- 
sion. 

The new facilities will be utilized 
for customers in: (1) Investigations 
the best for 
making lump material from powder- 
fine ores and minerals and to deter- 
mine agglomeration characteristics of 
untried ores and minerals; and (2) To 


to determine process 


determine operating and design con- 


ditions suited to the customer's needs 
for equipment required in agglomera- 
tion plants and to investigate the 
technical conditions of the several ag- 
glomeration processes. 

The laboratory was built and will 
be operated by the development sec- 
tion of the Engineering and Construc- 
tion Division. It will be under the 
technical supervision of the American 
Ore Reclamation Section of the Freyn 
department of the division. 

The new laboratory is equipped 
with facilities needed to embrace all 
of the processes for producing par- 
ticles of larger size and greater utility 
from fine ores and minerals including 
process equipment for sintering, pel- 
letizing, nodulizing, briquetting, ex- 
truding, as well as equipment needed 
for the numerous variations of these 
processes for particular requirements 
of the customer. 

Facilities are geared to handle 400 
lb of material at a time, including 100 
to 400 lb sintering pans, a small con- 
tinuous sinter machine, recording in- 
struments, and equipment for mixing, 
screening, crushing 
well as for making 
sinter. 


and grinding as 
physical tests on 


Newly installed Laboratory facilities at the Swissvale, Pa. plant of Koppers 
Co., Inc. offers advanced agglomeration services. Facilities are geared to 


handle 400 Ib of material at a time. 









HERE’S THE USG BRUSH 


THAT DOES AN OUTSTANDING JOB ON 
| WELDING GENERATORS 


When you replace the brushes on 
your welding generators you get the 


best results with U S G Grade AH897-B 















































brush with Statite®. For brushes that give 
superb results in other applications, see 
below. Write for your copy of the 


complete U S G Brush catalog today. 


A typical U S G Grade AH897 Brush 
for welding generators with Statite* 


U S G Grade 1658 
Brush for tin line 
collector rolls 





US G Grade 135 
Mill Motor Brush 
with Statite* 


USGGrade 223 
Brush for DC crane 
motors with Statite* 





U S$ G Grade 550 
Brush for AC Crane 
Motor Rings 
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*Permanent shunt connection, needing no hammerclips; cannot be jarred loose or pulled out. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 


ORE FLEET TO OPEN 


SEASON ON APRIL 4 


A The 59-ship fleet of Pittsburgh 
Steamship Division will proceed to 
Lake Superior to open the shipping 
season April 4, weather and ice con- 
ditions permitting, according to Don- 
ald C. Potts, president of this United 
States Steel Corp. division. 

In announcing that the entire fleet 
would go into operation this year, 
Mr. Potts said there is every indica- 
tion the 1955 shipping season will ex- 
ceed that of 1954 in larger tonnages 
of raw materials to be transported on 
the Great Lakes. 


PREDICTS STRONG SECOND 


QUARTER SALES INCREASE 


A Present indications are that Alle- 
gheny Ludlum Steel Corp. sales in 
the second quarter of 1955 will be the 
best experienced by the company 
since end of the Korean War, E. J. 
Hanley, company president reported. 

While he said that the order pic- 
ture would indicate a continuation of 
the strong demand throughout the 
vear, Mr. Hanley would make no 
predictions beyond the second quar- 
ter. 

He said the production efficiency 
of the company should continue to 
improve throughout the year. He 
pointed out that a new tandem cold- 
rolling mill went into operation in 
September, 1954. “While that mill 
and its auxiliary pickle, anneal and 
normalizing facilities are still being 
broken in, they should give us more 
and better production every day for 
several months to come.” 

He also declared that major instal- 
lations in the company’s multi-mil- 
lion-dollar improvement program 
have been completed and that a 
major part of start-up and re-loca- 
tion expense is out of the way. He 
said the company expects to spend 
approximately $10,000,000 on plant 
improvements in 1955, but they will 
not cause serious production disrup- 
tions or unusual start-up expense. 


ANNOUNCES AGREEMENT 
WITH DUTCH COMPANY 


A Air Products, Inc., is now offering 
equipment for the purification of 
coke oven gas. It is expected that 
coke oven gas will be used in the 
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pC: contribution to 
IMIE>s Improved Efficiency 
in the Modern World 
of Coal Handling 


1100 Ton Per Hour 
Capacity 
Coal Barge 

Unloaders 

















THE PICTURE SHOWS... A New Coal Barge Un- 
loader at The Kyger Creek Power Plant of The Ohio 
Valley Electric Corporation. 


It was Designed, Built and Erected by Heyl & Patterson. It removes 
coal from river barges to a 200-Ton Capacity Receiving Hopper built 
integrally in the Unloader. The coal flows from the hopper by gravity 
to a 54” Belt Feeder, then to a 48” Belt Conveyor which delivers it 
to the Power Plant Bunkers. Every Sales Representative of the Hey! 
& Patterson Staff is an experienced engineer. Their services are avail- 
able to you without obligation. 


Ore & Coal Bridges 
Railroad Car Dumpers ) 
High Lift-Turnover-Rotary ) , 
Coal & Coke Preparation Systems \@ 
Boat Loaders & Unloaders : 
Cyclone Thickeners 
Reineveld Centrifugal Dryers 
Pig Casting Machines 
————— Be 55 FORT PITT BLVD. PITTSBURGH 22, PA. 
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Only The Brosius-Westling Goggle Valve 
Offers All These Important Features 


Positive Gas Main Shutoff 


Full Pipe Diameter Opening Through Valve 


Heavy Plate Construction 
Guaranteed Hot Line Service 
No Service Connections 


Positive High Pressure Equal Clamping and Sealing 
Rapid Swinging, Counterbalanced Goggle Plate 


Isolation of Valve Frame from Valve Body 


Sealing Surfaces Isolated from Clamping Force 


Adjustable Sealing Pressure Distribution 
Non-Corrosive Seal Inserts in Valve Body 
Plate Seat Rings of Optional Material 


Plate Seat Rings Replaceable with Valve in Main 
Operating Parts Replaceable with Valve in Main 


Jackscrew Mechanism Sealed in Grease 
Low Bearing Pressures in Jackscrews 
Vertical or Horizontal Application 
Optional Hand or Motorized Operation 
Size Range from 36 to 108 In. Diameter 


Adaptors Available for Valves Smaller Than Main 







United States to produce ammonia 
synthesis gas, as has been the prac- 
tice in Europe for many years. 

The company has concluded an ex- 
clusive arrangement with Dutch 
State Mines of Holland for the use of 
all technical know-how concerning 
this process. The arrangement is re- 
ciprocal in that Air Products will ex- 
change knowledge and experience in 
the low-temperature field. 

Dutch State Mines is one of the 
principal manufacturers of ammonia 
synthesis gas from coke oven gas, 
and is prominent for its activities 
both in building and operating low- 
temperature processing equipment 
for this purpose. 


MESTA REPORT LISTS 
HIGHER NET INCOME 


A Mesta Machine Co., reports 1954 
net income, after all charges and in- 
cluding provision for taxes, of $5,- 
377,980, or $5.38 per share on the 
1,000,000 issued shares of common 
stock. This compares with net income 


REPUBLIC MILESTONE 


Shown operating the controls of the 
70-ton, top charge electric furnace 
that melted Republic Steel Corp.’s 
150th million ton at the Canton, 
Ohio, plant is Charles A. Brauchler 
(right), president and general man- 
ager of Canton Drop Forging & 
Manufacturing Co., a Republic 
customer since the steel company 
was organized in 1930. The steel 
will be made into compressor 
wheels for jet aircraft. With Mr. 
Brauchler is Oscar A. Bamberger, 
manager of Republic Steel plants 
in Canton and Massillon. 
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of $3,500,416, or $3.50 per share in 
1953, based on the same number of 
issued shares. 

Unfilled business at December 31, 
1954, amounted to $29,600,000 com- 
pared with $38,700,000 the previous 
year-end. 

Lorenz Iversen, president, stated 
that while unfilled orders were lower 
than the previous year, “continual 
expansion and modernization pro- 
gram of the steel industry together 
with orders expected to materialize 
in the near future indicate that 1955 
should be another year of satisfactory 
operations.” 

During 1954 the company’s net 
current assets increased approximately 
$1,828,000 after payment of $2,963,- 
974 in dividends and about $400,000 
invested in improvements to plant 
and equipment. 

Earned surplus at December 31, 
1954 amounted to $21,821,434, com- 
pared with $19,407,428 the year 
earlier. 


INSTALL NEW ANNEALING 
FACILITIES AT ALLENPORT 


A New coil annealing facilities have 
been placed in operation at the Allen- 
port Works of Pittsburgh Steel Co. 
to increase production of drawing 
quality cold rolled sheet steel. 

Two portable coil annealing fur- 
naces and five more bases have just 
been installed to complement the 12 
furnaces and 31 bases completed last 
spring when the new cold rolled sheet 
mill first went into operation. 

The new furnaces are very much 
like the existing facilities but have 
larger heat checks that provide larger 
Btu ratings and permit shorter heat- 
ing times. 


BOARD AUTHORIZES 
EXPANSION PROGRAM 


A The board of directors of Washing- 
ton Steel Corp. has authorized the 
expansion of the company’s facilities 
for the production of stainless steel 
sheet and strip. The company plans 
the installation of a 48-in. sendzimir 
cold rolling mill, together with suit- 
able collateral facilities, which will 
broaden its market. 

It is expected the new facilities will 
cost approximately $2,600,000. A 
stockholder’s meeting will shortly be 
called to take appropriate action on 
he Board’s proposal. 
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Requires no pay check 


Works 24 hours a day 
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Never makes a mistake 
Never takes a vacation 


Never wastes time 














“UTILISCOPE” 


for special applications 
in heavy industry 


“UTILIVUE”’ 
distributed by Graybar 


Diamond Industrial Television has become an indis- 
pensable ‘“‘employee”’ in many plants in a wide 
variety of industries. In their search for improved 
operation and lower costs, these companies have 
found the Diamond “Utiliscope”’ or ‘UtiliVue"’ the 
best answer to numerous problems. You, too, can 
probably use Diamond ITV to substantial advantage. 
For case histories and sugges- 
tions, return the coupon today. 




























DIAMOND POWER SPECIALTY CORP. 


7114 LANCASTER, OHIO 


Please send me without obligation a copy of new 
bulletin showing how Diamond Industrial 
(Wired) Television will help me reduce costs, 


| 
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DIAMOND POWER SPECIALTY CORP. | 
improve quality, increase sales and aid safety. 
| 

| 

| 

| 
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FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO 
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Diamond Specialty Limited — Windsor, Ontario 


Since 1903, Diamond has Manufactured Company : 


Quality Equipment for Industry 


Address 





































































HE fact that the discharge 
outlets of WING Revolving 
Unit Heaters keep the heated 
air in constant, gentle motion 
is one of the reasons why 
nationally known firms like the 
Budd Company have installed 
them in their plants, both at 
Philadelphia and in the one 
shown in this photograph, at 
Gary, Indiana. The big blank- 
ing and forming presses in this 
great plant present a natural 
barrier to ordinary fixed dis- 
charge heating systems, but not 
to the moving streams of heated 
air from the WING Revolving 
Heaters, even suspended, as 
they must be, far above the 
floor, to clear the cranes. That 
is equally true in the summer 
time when, with steam turned 
off, the cooling breezes from 
the revolving discharge outlets 
keep workers comfortable on 
the hottest days. Investigate. 
Write for Bulletin HR-6A. 
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THE PRINCIPLE OF THE Yi \ WING REVOLVING HEATER 
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The moving streams of heated air (or cooling bree i in summer) sweep slourly around 
through 360 degrees, covering successively every direction. The air velocity is sufficient 
to carry to walls, and remote corners and the constantly changing direction of flow 
causes the air to find its way around obstructions. 


L. J. Wing Mfy-Go.- * 
[42 Vrecland Mils Road bg Se 
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UNIT HEATERS BLOWERS DRAFT INDUCERS TURBINES 





MARKET EXPANSION 
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PLANNED BY LUKENS 


A Launching a five-year expansion 
of its current markets, Lukens Steel 
Co. will intensify product develop- 
ment to include diversification out- 
side the capital goods field, according 
to an announcement made to stock- 
holders February 9 by President 
Charles Lukens Huston, Jr. 

The company will thus manufac- 
ture and market end products and 
also enter markets foreign to the 
company’s historical base. 

In addition to modernization of 
facilities that will enable Lukens to 
capture an increasing share of the 
heavy industries requirements, Mr. 
Huston said the company was “carry- 
ing forward a two-pronged develop- 
ment program.” 

“We plan to develop new items for 
manufacture and sale in line with 
market needs. These are counted on 
to expand our basic product lines 
through the production of end prod- 
ucts. Such activity is termed new 
product development. 

“Second, and at the same time, we 
are investigating opportunities for 
business which may carry us into 
markets foreign to our historical base, 
but which offer opportunities for 
advantageous return on invested 
capital, for capital appreciation and 
for expanded sales.” 


ANNOUNCES PURCHASE 
OF UNION STEEL CO. 


A Purchase of the plant and facilities 
of Union Steel Co. by Kaiser Steel 
Corp., was announced recently. 

Union Steel is a major steel fabri- 
cating and erection firm in east Los 
Angeles, Calif. An important activity 
of the company is the manufacture 
of aircraft and missile components 
including special tooling required, and 
mobile launching trailers as well as 
stationary launching platforms for 
missiles. 

The firm also fabricates plate and 
structural shapes, truck tanks and 
equipment, and specialty steel items. 
It carries through with the erection 
of steel structures such as buildings, 
bridges, towers and specialized con- 
struction. 

The plant and organization will be 
operated as Kaiser Steel Corp. 
Fabricating Division. In line with 
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Kaiser policy, the majority of the 
existing organization will be retained 
as Kaiser Steel employees. A. W. 
Lewis, former president and owner 
of Union Steel will serve in an ad- 
visory capacity. 


RIVERSIDE FURNACE 
BLOWN IN BY WHEELING 


A Wheeling Steel Corp.’s Riverside 
blast furnace at Benwood, W. Va. 
began producing pig iron February 23. 
All six of Wheeling Steel’s blast fur- 
naces are now in production to meet 
the demands of the company’s steel 
output at Steubenville and Mingo 
Junction, Ohio. 

A continuing high rate of produc- 
tion is anticipated at the company’s 
tin and terne plate producing facili- 
ties at Yorkville, Ohio. This plant has 
been operating at near capacity for 
some time. 


NEGOTIATES AGREEMENT 
WITH GERMAN COMPANY 


AA cross-licensing agreement with 
Carl Schenk, Darmstadt, Germany, 
involving testing equipment, SR-4 
strain gages, and SR-4 strain gage 
devices for both laboratory and indus- 
trial uses has been announced by 
Baldwin-Lima-Hamilton Corp. 

Baldwin will manufacture and sell 
the extensive Schenk line of fatigue 
testing equipment, including shake 
tables, torsion fatigue and rotating 
bending fatigue testing machines for 
wire. 

The right to manufacture and _ sell 
Baldwin SR-4 bonded resistance wire 
strain gages, SR-4 devices, testing 
machines, and associated instrumen- 
tation in Europe has been given in 
return to the German firm. 


FIRM ESTABLISHES NEW 
OFFICE IN SALEM, OHIO 


A A new Ohio Knife Co. office, estab- 
lished primarily to service the steel 
mill industry, has been opened in 
Salem, Ohio, under the supervision 


of W. Wentz Alspaugh. 
EXPANSION PROGRAM 
ANNOUNCED BY CALSTRIP 


A Investment by Calstrip Steel Corp. 
of Los Angeles, Calif. of more than 
half a million dollars in new equip- 
ent and plant facilities has been 
nnounced. This is the largest single 
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MORGANIZATION... 
speeds material handling 


above floor ievel 





Increased Production + Lower Cost = Greater Profits 


Backed by 87 years of engineering and manufac- 
turing experience, Morgan Engineering produces 
a full range of overhead traveling cranes, rolling 
mills and heavy mill equipment. 


There is a Morgan crane of the right capacity 
to meet all your lifting needs. 


Let us put the cost-cutting advantages 
of “ MORGANIZATION” to work for you. 


Write for the booklet,“ MorGANIZATION 
—Way TO LOWER Costs.” 
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THE MORGAN ENGINEERING COMPANY, ALLIANCE, OHIO 




















































expansion program to be entered into 
by this producer since the founding 
of the company in 1939. 

The expansion program consists of 
the installation of a sendzimir cold 
reduction mill, a roll grinder, a con- 
tinuous annealing furnace, and new 
buildings. 

Calstrip plans to have the new mill 
in operation by June, 1955. 





YODER CO. SWITCHES 
EASTERN DISTRICT OFFICE 


A The Eastern district office of the 
Yoder Co., was changed to the new 
Ridgeway Professional Building, 
Stamford, Conn. 

R. H. Brinker, manager, and T. R. 
Bullen, representatives of the com- 
pany have been located for the past 
several years in New York City. The 
move is being made to enlarge office 
facilities and to better service users 
of Yoder equipment in the Eastern 
area, 


INSUL-MASTIC APPOINTS 


Have won industry wide recognition SWEDISH REPRESENTATIVE 


ene A AB Hoganasarbeten of Stockholm, 
for unsurpa ssed dependa bility Sweden, contractors for acid and 
alkali proof constructions and sound 
®@ Positive and fast acting, Quick-As-Wink Control Valves are conditioning installations, has been 
designed and built to meet the most exacting requirements. Bodies appointed to handle both the sales 
of hydraulic valves are either forged or milled from solid bars. The and application of Insul-Mastie Corp. 
hollow, radially ported, stainless steel plungers are chrome plated coatings in Sweden, Norway, Finland 
and polished to minimize wear. All parts are readily accessible and Denmark. 
and maintenance—that consists mostly of the very occasional replace- 
ment of the packing — can be done easily in the field without even FORMS ORGANIZATION 
disconnecting the piping. This avoids the necessity of returning 
valves to the factory for servicing or maintaining large standby FOR COUPLING SALES 
inventories. Let us recommend the sizes and types that will meet A Amerigear-Zurn, 
your requirements best. Write for Bulletin 531.It gives full details. 


Hand Lever and Pilot Cylinder Types—pressures to 5000 psi. 


Inc. has been 
formed in Erie, Pa. as the national 


——— sales organization for the flexible cou- 
k us also about --- plings and allied power transmission 
As , products made by the American 





Flexible Coupling Co. 


Future Meetings 


VALVES operated with air or hydraulic pilot VALVES for pressures up to 125 psi. A The American Zinc Institute’s 


DOUBLE PILOT CYLINDER HYDRAULIC DOUBLE SOLENOID ‘‘O-TYPE"’ 


cylinders—3 position; neutral, compound-on Widely used as pilot valves and for 


Irtueceve ‘ ‘ ting ] 
oF caueebcubenh. eecuis tthe. thirty-seventh annual meeting will 


be held at the Drake Hotel, Chicago, 
Ill., on April 28 and 29. 


Quick-As-Wink | 1. A The American Material Handling 


Society will hold a three-day con- 
AIR AND HYDRAULIC - . 


ference in Chicago, Ill. on May 16, 


’ . 17 and 18, during which the Sixth 

Contro 1 | Ves National Materials Handling Expo- 
sition will be presented. Both events 

Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated will take place at the International 


Mfd. by C. B. HUNT & SON, INC.,1925 East Pershing St., Salem, Ohio Amphitheatre. 
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F $5 ALLOY 
CAST STEEL 
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FARRELL-CHEEK STEEL CO. 


HIGHEST QUALITY ELECTRIC FURNACE CARBON AND ALLOY STEEL CASTINGS 


FARRELL'S CARBON RAILROAD CASTINGS GEARS AND PINIONS 
TIN Locomotive and Car “True Tooth’ Gears and 
a CASES R. R. Specialty Castings Pinions, Sheaves and 


Wheels 
ELEVATOR, CONVEYOR 
KE HARD ECE PARTS CRANE WHEELS HEAVY HARDWARE 
STEEL CASTINGS 


STOKER PARTS 
Feed Screws, Furnace Tools, 
Flanged Pipe, etc 


Sprockets, Traction Wheels, Overhead, Gantry, Mono- Complete Line Wire Rope 


Chains, Buckets, Rollers, rail, Ingot Car, Charging Fittings and Cutters, 
F85 STEEL CASTINGS Idlers, Bushings Machine Bor Benders and Cutters 


YOUR INQUIRY WILL PROMPTLY BRING DETAILED INFORMATION 


PERTAINING TO ANY OF THE ABOVE FARRELL-CHEEK PRODUCTS SANDUSKY, OHIO 





POLLOCK 


chosen to construct 
McKee Pelletizing Machines 


The William B. Pollock Company has been chosen 
by Arthur G. McKee & Company to construct the 
six (6) pelletizing machines for Reserve Mining Com- 
pany's new plant at Silver Bay, Minnesota, to process 
taconite. These pelletizing machines will be built 
in Pollock's Youngstown, Ohio, plant, shop-erected 
complete, test run, then thoroughly match-marked, 
disassembled, and shipped by rail in such a way as 


to insure quick and efficient field erection. 


Pollock is known the world over for its reliable, 
efficient, heavy steel construction. You, too, can 


benefit from Pollock's broad experience. 





THE WILLIAM B. POLLOCK COMPANY POLLOCK 


YOUNGSTOWN :- OHIO Since 1863 
STEEL PLATE CONSTRUCTION + ENGINEERS + FABRICATORS + ERECTORS 





BLAST FURNACES + WOT METAL CARS AND LADLES + CINDER AND SLAG CARS + INGOT MOULD CARS + CHARGING BOX CARS + WELDED OPEN HEARTH LADLES 
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Our Rolls are color marked 


for specific applications 


The right roll in the right stand 


assures better performance...longer life 


PITTSBU nx Gr Experienced engineering and designing personnel are always 


available to assist you in selecting the right roll for each applica- 


RO LLS tion in your mill . . . for example, a roll with high tensile strength 


and resistance to side wear for rolling beam sections. 


BLAW-KNOX COMPANY 
ROLLS DIVISION ¢ PITTSBURGH ROLLS DEPARTMENT 
PITTSBURGH 1, PENNSYLVANIA 


BLAWNOX 


PITTSBURGH ROLLS: Chill « Sand * Moly Chill * Special Rail Finishing « Phoenix “K” « Sandaloy « Pittsburgh 25 
Pittsburgh 35 « Pittsburgh 45 « Pittsburgh 55 « Pittsburgh Special Process « Phoenix 25 « Phoenix 35 « Phoenix 45 
Phoenix 55 * Phoenix Special Process * Phoenixloy * Phoenix Metal * Phoenix Metal Special « Phoenix Metal “F”’ 
Phoenix Metal Master « Carbon Steel « Phoenix “A" « Phoenix “A” Special « Piroco * Piroco “A” © Piroco “B” 
Piroco Special « Herculyte 








J. D. ROLLINS 


Personne! ews... 





J. D. Rollins has been appointed vice president 
engineering of United States Steel Corp.’s American 
Bridge Division. In this newly created position he will 
be in general charge of all engineering activities. James 
W. Kinnear, Jr. succeeds Mr. Rollins as assistant 
vice president—engineering U. 5. Steel Corp. At the 
same time, William E. Crouch, Jr. was appointed to 
succeed Mr. Kinnear as general superintendent of the 
Edgar Thomson Works, Braddock, Pa. Mr. Rollins 
started with U. S. Steel in Pittsburgh in 1934, and in 
1937 was transferred to the Gary Steel Works, Gary, 
Ind., where he remained 11 vears, progressing to the 
position of works chief engineer. In 1948 he returned to 
Pittsburgh as planning engineer, and in 1950 was made 
assistant chief engineer of the then Carnegie-Illinois 
Steel Corp. With the formation of U. 5. Steel Co. in 
1951, he was made assistant chief engineer—manufac- 
turing, and the following year was named assistant vice 
president—engineering for U. S. Steel Corp. Mr. Kin- 
near started with U.S. Steel as an open hearth laborer 
at Homestead Works in 1923. Advancing through 
various positions in the open hearth shops, he was 
transferred to the metallurgical department in 1932, 
becoming chief metallurgist at the plant in 1933 and 
assistant general superintendent in 1937. He was trans- 
ferred in 1940 to the general offices in Pittsburgh, as 
assistant manager of operations. In 1947 he left the 
company to become president of Firth Sterling Steel 
and Carbide Corp., and in 1951 returned to U.S. Steel 
as assistant to the vice president—manufacturing. On 
September 1, 1951, he was appointed general superin- 
tendent of Edgar Thomson Works. Mr. Crouch began 
with U.S. Steel in 1933 as a clerk in the metallurgical 
department at Homestead Works. He held various 
positions in the structural and 100-in. mills before being 
made assistant superintendent of industrial relations in 
1941. He was named superintendent of the plant's 
160-in. plate mill in 1943, and assistant superintendent 
of the slabbing and plate division in January, 1949, 
becoming superintendent of the division in 1951. He 
was transferred to Edgar Thomson Works in 1952 as 
assistant general superintendent, the position he held 
at the time of his present appointment. 


Philip J. Bornhorst was appointed division super- 
intendent, coke and coal chemicals works of Clairton 


JAMES W. KINNEAR, JR. 








Works, United States Steel Corp. Other appointments 
announced were: Robert R. Campbell as assistant 
division superintendent; Howard G. Cooper, superin- 
tendent, tar plant; and John W. Levergood, superin- 
tendent, benzol department. Mr. Bornhorst had been 
assistant division superintendent of the coke and coal 
chemicals works since July, 1950. 


Paul R. Totten was promoted to division superin- 
tendent at the Allenport Sheet Division of Pittsburgh 
Steel Co. William C. Ackerman has been named assist- 
ant divisional superintendent. Mr. ‘Totten joined the 
Thomas Steel Co., now the Thomas Strip Division of 
Pittsburgh Steel as plant metallurgist in 1948. After 
advancing to assistant superintendent of rolling, anneal- 
ing and finishing at Thomas, he transferred to Allenport 
to serve as a consultant in starting up the new cold rolled 
sheet mill. In March, 1954, he was appointed superin- 
tendent of cold reduction, and in October of that year 
advanced to assistant division superintendent. Mr. 
Ackerman entered the steel business in 1936 with Jones 
& Laughlin Steel Corp., advancing to foreman of the 
pickle line by 1951. In that vear, he joined Marsam 
Steel Co. as superintendent. When operations began 
at Pittsburgh Steel Co.'s new hot rolling mill in 1953, 
he joined the company as training supervisor. He then 
became general foreman of the continuous pickle line, 
and in October of 1954, was promoted to superintendent 
of cold reduction and finishing. 


Roger M. Wolcott, formerly open hearth superin- 
tendent of the Pittsburgh Works, Jones & Laughlin 
Steel Corp., was promoted to assistant to the vice 
engineering and plant. John F. Pollack 
was named superintendent of the open hearth at 
Pittsburgh Works, succeeding Mr. Wolcott. He was 
formerly assistant superintendent. Walter T. Sergy, 
formerly general foreman in the No. 4 open hearth shop 
at Pittsburgh Works was promoted to assistant super- 


president 


intendent of the open hearth department. 


Frederic L. Moffet has been appointed chief metal- 
lurgist of Crucible Steel Co. of America’s Park works 
in Pittsburgh. In his new assignment, Mr. Moffet heads 
a department of 40 metallurgists, chemists, and techni- 
clans at Park works. 





WILLIAM E. CROUCH, JR. 








PHILIP J. BORNHORS 


JOHN W. LINDSEY 












T. J. PETERS 


John W. Lindsey has been appointed to the newly- 
created post of director of purchases for Jones & Laugh- 
lin Steel Corp. He formerly was J&L’s general purchas- 


ing agent. 


T. J. Peters has been appointed director of mainte- 
nance and construction by Acme Steel Co. He will be 
located at the company’s plant in Riverdale, Il. Before 
joming Acme, Mr. Peters was division superintendent 
in charge of plant maintenance, construction and _ sal- 
vage for the South Works plant of U.S. Steel Corp. 


Robert E. Harvey has been appointed executive vice 
president in charge of the Steel Division of Merritt- 
Chapman & Scott Corp. The division is comprised of 
Newport Steel Corp. and Milton Steel Products Divi- 
sion. Mr. Harvey, a member of the board, continues to 
serve as executive vice president and general manager 
of Newport Steel. 


James K. Magee, formerly assistant superintendent 
of Blast Furnace at the Duquesne works, U. S. Steel 
Corp., has been appointed assistant to general super- 
intendent. 


R. Grant Fleck was named as manager of the New 
York Ore Division, Jones & Laughlin Steel Corp. The 
division, formerly known as Benson Mines, includes a 
large Open-pil iron ore mining operation and a complete 
beneficiating plant. R. E. Durocher, plant metal- 
lurgist, succeeds Mr. Fleck as assistant manager of the 
division. Mr. Fleck joined J&L in 1945 as plant metal- 
lurgist and chief inspector at the Electrieweld Tube 
Division at Oil City, Pa. He was named plant metal- 
lurgist at Benson Mines in 1946 and assistant general 
superintendent of the division in 1950. Mr. Fleck started 
his career in the steel industry in the blast furnace 
department of Republic Steel in 1934. 


J. F. VanCleave has been appointed assistant to the 


vice president at Detroit Steel Corp., Detroit, Mich. 
Other appointments announced were: F. E. Weise, Jr. 
as assistant to the general superintendent; and A. E. 
Albrecht, superintendent in charge of the blooming, 
bar and hot rolled strip mills. 
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ROBERT E. HARVEY 


Dr. E. W. Volkmann has been appointed manager, 
research department, of Koppers Co., Inc. In this posi- 
tion, Dr. Volkmann will be responsible for the coordina- 
tion of all Koppers research, including work at its 
Verona, Pa. research center, and elsewhere in the 
country. At the same time, Dr. A. R. Powell, who has 
been acting manager of the department, has been ap- 
pointed special research adviser and will be available 
for advice on all research and development problems. 


T. M. Stonerod was appointed general sales man- 
ager of Brooks Oil Co., with headquarters in Pittsburgh. 
Previously he had been assistant to the vice president 
of sales and engineering, in which post he served as 





T. M. STONEROD 


head of Brooks’ Mining Sales Division. Mr. Stonerod 
joined the company in 1940 as a sales engineer. In 1946 
he became sales manager of the company’s Pittsburgh 
District, a position he held until he was named assistant 
to the vice president in 1953. 


Roy D. Palmer, formerly associated with Aluminum 
Co. of America and Aluminum, Ltd., was named indus- 
trial consultant with Loewy-Hydropress. 


Fred K. Whiteside was named to the New England 
sales district of Selas Corp. of America, as sales and 
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Load bearings are externally located for 
easy maintenance, They are split on the 
horizontal centerline for easy rotor re- 


moval, They consist of a cast-iron shell Casing is heavy cast iron, alloy, 
with removable, babbit-lined steel inserts. or forged steel. 


Why these blowers can run 
for years wi 









The key to “round the clock” performance is 
quality, as illustrated in the features above. 

For highly dependable, low maintenance 
air and gas handling equipment, as well as 
motors and control, call your nearby Allis- 
Chalmers office, or write Allis-Chalmers, Mil- 
waukee 1, Wisconsin. A-4530 


ALLIS-CHALMERS 
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Impeller construction provides unobstructed 
passage of air or gas. Impellers are fur- 
nished in riveted or welded types, as de- 
termined by impeller dimension. 
that in riveted impeller wheels, rivets are 
integral with, and milled from, blade stock. 


Note 


impeller wheels are located accurately on 
shaft with sleeves and are mounted with 
light shrink fit. Bores are ground to size. 
Lock nuts prevent axial movement. 


Sealing during operation is pro- 
vided by oil pressure seals. A 
carbon ring seal prevents leak- 
age when blower is not running. 









This Allis-Chalmers four-stage centrifugal blower 
supplies 24,000 cfm to the catalytic cracking 
tower of an eastern refinery on a 24-hour-a- 
day basis, month in and month out. 
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It takes a lot of water to. 


To bring the hot water fo all the Pacific Boiler 
Feed Pumps placed in operation in 1953 would 
require a pipe 7 feet in diameter... 


Today practically all of the large power generating companies 
throughout the United States have one or more Pacific Pumps in 
feed water service. Pacific Boiler Feed Pumps now operating include 
small vertical type units handling 47,700 pounds per hour at 710 psig 
discharge pressure—to very large horizontal type units handling 
800,000 pounds per hour at 2430 psig discharge pressure. Bulletins 
106, 109 and 118 giving details available on request. 


' PACE IC PUTP® 


Pacific Type ABF 





Pacific Type JBF 


Export office: Chanin Building, 122 East 42nd Street, New York 
Offices in all principal cities 


THE ORESSER IHOUSTRIES 
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WILLIAM H. KINNEY 


engineering representative. Mr. Whiteside has been 
associated with W. S. Rockwell Co. for the past 10 


vears and since 1952 has been general sales manager 


of the furnace and oven division. He has previously 
served with Brooklyn Union Gas Co. as industrial gas 
engineer, with Surface Combustion Corp. as sales engi- 
neer and with the Research Institute of Combustion 
Utilities Corp. of New York City. 


William H. Kinney has been appointed resident 
metallurgical engineer for Kaiser Steel Corp., in Oak- 
land, Calif. He will act as liaison on all metallurgical 
development work between northern Calif. customers 
and the company’s sales and metallurgical departments 
and operating divisions. 


Russell J. Geitman has been appointed chief engi- 
neer for Link-Belt Co.’s plant in San Francisco, Calif. 
He will direct the design of all equipment made at this 
plant. 


Reid Pittenger was named manager of industrial 
relations of Copperweld Steel Co.’s Ohio Seamless Divi- 
sion and Raymond E. Dewey was named manager of 
operations. Mr. Pittenger was formerly assistant works 
manager. Mr. Dewey was formerly chief engincer. 


Edward C. Hirsch has been appointed to the Pitts- 
burgh district sales staff of J. H. France Refractories 
Co. Prior to joining France, he served as a sales repre- 
sentative for Banks Morton Co. He has also been 
affiliated with the Pittsburgh Carbon Corp. and Na- 
tional Supply Co. 


Robert F. Renkin has been appointed research and 
development engineer at Sharon Steel Corp.’s Roemer 
works. George D. Myers, superintendent of the hot 
strip finishing division, will assume the additional duties 
of superintendent of coating. 


Dr. James T. Eaton was elected to fill the newly 
created position of vice president production of E. F. 
Houghton & Co. Dr. Eaton was formerly director of 
research. In his new position, Dr. Eaton will assume 
responsibility of Houghton’s oil manufacturing plants 
and continue to head the research staff. 


RUSSELL J. GEITMAN 
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W. A. Marquardt has been appointed assistant 
manager of D. J. Murray Manufacturing Co. In his 
new capacity he will assist the president and general 


Inanager in management affairs. 


Nelson M. McGuire was named assistant to the 
vice president for sales, American Manganese Steel 
Division of American Brake Shoe Co. 


Irvin E. Walton, purchasing agent of Heppenstall 
Co. was named vice president in charge of purchases 
and traffic, and Howard G. Grim, general manager 
of operations was appointed vice president in charge 
of manufacturing. 


James L. Duchene was named Baldwin-Lima- 
Hamilton Corp. sales engineer for iron and bronze 
foundry products in western Pa., northern W. Va., and 
southern Ohio. Prior to joining Baldwin, Mr. Duchene 
was sales representative for National Bearing Division, 
American Brake Shoe Co. 


B. J. ‘““Barney”’’ Osborne has been appointed assist- 
ant to the vice president and general manager of Kaiser 
Steel Corp. and placed in charge of the company’s new 
fabricating division. The division will operate the plant 
and facilities recently acquired by WKaiser from the 
Union Steel Co. of Los Angeles. 


Clarence H. Verwohlt has retired as chief plant 
engineer and superintendent of maintenance, Beech 
Bottom Works, Wheeling Steel Corp. Mr. Verwohlt 
began his career in 1911 with Wheeling Corrugating 
Co., subsidiary of Whitaker-Glessner Co., predecessor 
to Wheeling Steel. He worked in the engineering depart- 
ment at the Wheeling factory until 1918 when he be- 
came chief engineer of the Wheeling District Mills. In 
1932 he was made chief engineer of the Beech Bottom 
Works, and in 1942 became assistant superintendent of 
the maintenance department at the Benwood Works. 
In 1944 he returned to the Beech Bottom works as 
chief plant engineer and superintendent of maintenance, 
which position he retained until his retirement. 


D. R. Thrush has been appointed chief design engi- 
neer of cranes at the Morgan Engineering Co. Before 


REID PITTENGER 
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RAYMOND E. DEWE* 
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is crane in the furnace room of Northwestern Steel and Wire 


Company's new West Mill at Sterling, Illinois, was installed by the 


Bedford Foundry and Machine Company. Its cab is air conditioned 


with an Aire-Rectifier—one of many Lintern air conditioning units 
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purchased by this company over the past several years. 


Even when mills run at normal production, it 
is equally important, as at low production, to 
keep costs down, yet obtain maximum output 
from cranes and crane operators. 


Lintern Aire-Rectifiers provide: increased pro- 
duction due to men working under normal, 
healthful conditions; improved personnel re- 
lations; reduction of wild cat work stoppages; 
elimination of relief men and premium 
rates. These savings soon equal the capital 
investment for an Aire-Rectifier. 


Many exclusive features make Lintern Aire- 
Rectifiers the choice of practically every steel 
and industrial plant using air conditioning on 
crane cabs and pulpits — features which as- 
sure unequalled cooling and filtering of the 
air at the lowest possible cost — features 
which have proven their worth in hundreds 
of applications while keeping maintenance 
costs at a minimum. 


Ask for new Builetin AC-549. 
Also Bulletin P-552 on Pulpit Air Conditioning 


THE LINTERN CORPORATION 
OUTE 20, EAST * PAINESVILLE, OHIO 


joining Morgan, Mr. Thrush was crane engineer at 
Great Lakes Steel Corp. He will be responsible for the 
design of ladle, soaking pit, gantry, and industrial 
cranes in the 5 to 300-ton range. He will also consult 
on steel mills, shears, and other heavy equipment. 


Dr. James A. Krumhansl has joined the staff of 
the research laboratories of National Carbon Co., as 
assistant director of research. Dr. Krumhansl will be 
located in Cleveland at the company’s new research 
center, now under construction. He was formerly asso- 
ciate professor of physics at Cornell University. 


Alfred A. Paul has been appointed manager of serv- 
ices of Brooks Oil Co. For the past ten years he had 
been in charge of Brooks’ Chicago sales district and 
warehouse. 


ALFRED A.; PAUL 


R. B. Osbourne has been elected to the newly- 
created post of vice president-engineering of Phillips 
Corp. John Graham was named treasurer of the firm 
to fill a vacancy left by the death last year of John E. 
Roth. 


S. Charles Knight has been appointed general 
traffic manager for Kaiser Steel Corp. Mr. Knight joined 
Kaiser in 1949 as assistant general traffic manager. 
Before that he held the same position with Kaiser 
Aluminum and Chemical Corp. in Oakland from 1946. 


Richard A. Biggs was appointed manager, product 
development, of the Stainless Division of Crucible Steel 
Co. of America. 


James Kelso, Jr. has been appointed field repre- 
sentative for Delta-Star Electric Division, H. K. Porter 
Co., Ine., to take over territory in the New England 
states. Mr. Kelso was formerly an application engineer 
for Allis-Chalmers in their Boston office. 


Andrew H. Bowman has been promoted to the 
position of assistant secretary of Wheeling Steel Corp. 


Rainey Elliott has been named president of the 
supply division of Jones & Laughlin Steel Corp. Mr. 


Elliott was named general manager of the division in 
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BLISS | mill at the Ford steel plant designed 


to give OPTIMUM MILL USE 


Looking for ways to cut down on idle rolling 
mill time? Most metal producers are. Then 
consider the recent Bliss installations at 
Ford Motor Company’s great Rouge plant 
where the new Bliss 4-High Temper mill was 
designed to do just that. 

Bliss engineers approached the problem 
by combining the most advanced coil han- 
dling equipment and electric controls with 
a new high-speed mill. The entire installa- 
tion was engineered to Ford’s rigid require- 
ments for providing optimum mill use on 
temper pass rolling. Here’s how Bliss de- 
signed to meet these specifications: 

Speedier coil handling—entry conveyors, 
up-ender, coil positioning and preparation 
cradle, and reels operate faster; give un- 
precedented protection to coil edges and 


operating personnel. 

Heavier coils used—weighing up to 56,000 
lbs. each, in maximum 60” widths, and 
maximum 72” Q.D.; larger coils mean less 
frequent “threading” 

Continuous Strip inspection—facilitated by 
special electric devices and engineered van- 
tage points of inspection. 

Roll changeover is quick and easy—with 
motorized equipment. 


Screwdown settings and adjustments—made 
more quickly due to highly powered electric 
equipment with fine control. 

If you have a mill equipment problem, 
do as other leading mill users do. Consult 
BLISS. Meanwhile, write for your copy of 
our revised 60-page brochure. Bulletin 40-A 


is more than a name... it’s a guarantee 











December of 1952. He had been vice president and 
director of the J&L supply company prior to its incor- 
poration into J&L as a division on that date. 


G. Lupton Broomell, Jr., has been appointed chief 
engineer of Leeds & Northrup Co. Joining Leeds & 





G. LUPTON BROOMELL, JR. 


Northrup in 1937, Mr. Broomell became successively 
head of the recorder development section, and assistant 
chief engineer. 


Fred H. McCurdy, Jr. has been appointed manager 
of the Chicago district of the Brooks Oil Co. He has 
been associated with the company as a sales engineer 
in the Pittsburgh District since 1948. 





FRED H. McCURDY, JR. 


Edward B. Story, chief metallurgist at A. M. Byers 
Co. has retired after 38 years service. He will be retained 
by the company in the capacity of consultant. 


Harry M. Pier, formerly general sales manager of 
Research-Cottrell, Inc. has been appointed special as- 
sistant to the chairman of the board to conduct new 
studies in the field of atmospheric pollution. Mr. Pier 
will coordinate the activities of Research-Cottrell, Ine. 
with those of industry, research and educational insti- 
tutions and other interested organizations in this field. 
Charles E. Beaver, formerly assistant sales manager, 
succeeds Mr. Pier as general sales manager. 
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Howard C. Parkman was named assistant vice 
president—operations, of Vanadium Corp. of America. 
He was previously plant manager at Niagara Falls. 
R. T. Bailey was named assistant to the vice president 

production manager, with headquarters in New York 
City. Mr. Bailey was formerly assistant plant manager 
at Niagara Falls. C. A. J. Schulte, formerly superin- 
tendent of furnace operations, has succeeded Mr. Park- 
man as plant manager at Niagara Falls. C. W. Mauk 
succeeds Mr. Schulte as superintendent of furnace 
operations. 


Walter R. Stendahl was appointed district traffic 
manager of Crucible Steel Co. of America at New York 
and Daniel G. Donovan was named district traffic 
manager at Pittsburgh. 


William J. Ryan has been appointed assistant to 
the executive vice president and general manager of the 
Cleveland Crane & Engineering Co. Mr. Ryan was 
formerly personnel manager and office manager. 





WILLIAM J. RYAN 


Eugene Easterly has been appointed vice president, 
distribution, and E. D. Hickling, vice president, 
operations, of Linde Air Products Co. 


Lewis W. Bentley was appointed manager of the 
Detroit office of Industrial Crane & Hoist Corp., now 
located at 18431 James Couzens Highway, Detroit 35, 
Mich. 


L. L. Cook, general superintendent of glass industry 
refractories and refractory specialties of Laclede-Christy 
Co., has been promoted to district works manager. Mr. 
Cook will be in charge of the production of glass 
industry refractories and specialties, silica brick made 
in St. Louis, and vitrified clay pipe and drain tile. He 
has been in the Operations Division of Laclede-Christy 
since 1940. 


Louis G. Helmick, Jr., has been elected vice 
president of manufacturing of Joy Manufacturing Co. 
He was formerly manager of manufacturing. 


E. P. Best was named chief metallurgist at the 
Ambridge, Pa. plant of A. M. Byers Co. He is succeeded 
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Any size 


Any service 
Any application 


Horizontal 
Or vertical 


Always available 


FALK Steelflex Couplings save 
you money by prolonging the 
work-life of connected machinery 


Ever since the first Falk Steelflex Coupling was designed and 
built, more than thirty years ago, we have firmly held to these 


beliefs: 


1. Acoupling, to give fullest value, must do more than merely 
connect driving and driven machinery—it must protect the 


machinery and prolong its life. 


2. A coupling, to be truly flexible, must overcome the effects 
of shock and vibration, as well as shaft misalignment (see 


column at right). 


Proof of the soundness of these beliefs is furnished by the 
record. Many Falk Steelflex Couplings installed 10, 20, even 
30 years ago are still giving trouble-free service—still provid- 
ing maximum protection for the machinery they connect! 


A single basic type—the world-famous Type F—fills nine out 
of ten industrial application needs. Versatile, efficient and eco- 
nomical, it is always quickly available, in a wide range of sizes, 
regardless of your location. Write to Department 247 for en- 
gineering bulletin, including selection and dimension details. 


THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


® Motoreducers 

® Speed Reducers 

® Flexible Couplings 

® Shaft Mounted Drives 


@ High Speed Drives 
® Special Gear Drives 
@ Single Helical Gears 
® Herringbone Gears 
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@ Marine Drives 
© Steel Castings 





How Torsional Resilience 


smothers shock 
and vibration 


The steel gridmember con- 
necting hubs fits snugly only 
at outer edges of tapered 
hub-teeth. As loadincreases, 
gridmember flexes against 
teeth in proportion to load, 
providing cushion that 
spreads peak loads over 
longer time increment and 
reduces stresses in ma- 
chinery 


...- Accommodates 
shaft misalignment... 
Permits free end float 


The exclusive FALK all 
steel grid-groove design 
provides compensation for 
parallel and angular shaft 
misalignment ... permits 
free end float 
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UNDER NORMAL LOAD 
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PARALLEL MISALIGNMENT 


Special or Dual Purpose FALK Steelflex 
Couplings for problem applications 
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LIMITED SPACE 
Type FS 
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‘wen’ 


HIGH SPEEDS 
Types H and HH 








OVERLOAD CONTROL 
Type FT 


f = 





RAPID REVERSING 
SERVICE—Type CM 
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BRAKEWHEEL SERVICE 
Type BW 


-. 
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EXTENDED SHAFT 
Type P 





_ Do you have a 


— — 
iP an mn ~ coupling problem? 


If so, describe it in writ 


' { : 
— ~ jf 
ey ie ing—we will gladly rec 
ommend the proper Steel 
’ flex coupling for your 


FLOATING SHAFT 
Type PP 


needs. Write t Depart 
ment 247 


ALA 


© Weldments es good name in industry 


® Contract Machining 
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LOOK HIGH... 


LOOK LOW... 











NATIONAL BRUSHES 


TRADE- MARK 


ARE YOUR BEST BUY 
ALL THROUGH MINE AND MILL 


The “National” brush line is a complete line 
—offering grades, sizes and types specifically 
designed for the wide range of operating 
conditions found in rotary d-c equipment. 





COMMUTATION A PROBLEM? 


National Carbon research in this field is almost 
alone responsible for the many special-purpose, 
high-commutation brush grades, now standard 
in the industry. 





COMMUTATOR FILM ACTING UP? 


“National” brushes’ special film-control prop- 
erties are especially effective in eliminating film 
breakdown and threading under difficult ex- 
tremes of current density and sudden load-swing. 














CONCERNED OVER BRUSH LIFE? 


With the entire “National” brush line to choose 
from, you are certain of getting maximum brush 
life consistent with overall satisfactory brush 
performance. 


There are far more “National” brushes work- 
ing in mine and mill than any other brand. 
Find out for yourself why “National” brushes 
are preferred for main drives and generators, 
heavy-duty general-purpose and mill-type 
motors. 





The term “‘National’’, the Three Pyramids Device and 
the Silver Colored Cable Strand are registered 
trade-marks of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17,N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, 
New York, Pittsburgh, San Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 








YOURS FOR THE ASKING. . . National Carbon’s in- 
structive pamphlet series on the practical aspects of motor 
and generator maintenance. Supervisors should request 






NAME____ —— 


as many copies as they need to distribute personally to 
their men. Coupon automatically brings back-issues and 
each new, bi-monthly issue for two years or more. 


TITLE 








i 










a A ee — 


No. of copies__._ 











Dept. IS-3-5 
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as assistant chief metallurgist by E. K. Foss. Mr. Best 
served for a time as assistant to the general superin- 
tendent at the company’s old Girard, Ohio, plant. In 
1930 he went to Ambridge as works metallurgist and 
was later named assistant chief metallurgist. 


R. Gordon Edgar was recently appointed assistant 
roll designer at the Pueblo Plant of Colorado Fuel and 
Iron Corp. Mr. Edgar has been at Pueblo since 1938. 
Prior to this new appointment, Mr. Edgar was general 
foreman in the roll shop. 


Paul L. Bruhn has been appointed acting works 
manager of Republic Steel Corp.’s Berger Division. 
E. T. Causer, who has been works manager at the 
Berger Division since 1936, will continue with Republic 
in a consulting capacity. 


M. J. Boho, vice president and general manager of 
Hagan Corp., has been elected a director of the company 
and its subsidiaries, Calgon, Inc., Hall Laboratories, 
Inc., and the Buromin Co. He joined Hagan in 1936, 
becoming assistant general sales manager in 1942, vice 
president in charge of sales in 1948, and vice president 
and general manager of Hagan and all its subsidiaries 
in 1954. 


John J. Selway has been named general manager of 
Barium Steel Corp.’s Chester Blast Furnace, Inc. Mr. 
Selway was formerly superintendent of the Ben Woods 
Works Furnace of Wheeling Steel, and has been con- 
nected with Wierton, U. S. Steel, and Republic. 
Wade H. Oldham formerly general manager, will con- 
tinue with the company as vice president. 


Ralph E. Holmes was named manager of Republic 
Flow Meters Co. Philadelphia district. Sten Hammar- 
strom succeeds Mr. Holmes as manager of the com- 
pany’s Cincinnati district. 


Obituaries 


Thomas Sydney Quinn, co-founder and treasurer 
of Lebanon Steel Foundry, died February 20. In 1907, 
Mr. Quinn took his first job with Colorado Fuel and 
Iron Co., as assistant blower on bessemer converters 
and later transferred to the open hearth operation. 
During 1999 and 1910 he was associated with the 
American Tron & Steel Manufacturing Co. and with 
Lebanon Steel Casting Co., a subsidiary of the Tread- 
well Engineering Co. On December 11, 1911, he helped 
found the Lebanon Steel Foundry, serving as treasurer 
and general manager until April 1, 1954, when his duties 
as general manager were assigned to a son. 


Donald H. Montgomery, veteran chief European 
engineer of the rolling mill division of E. W. Bliss Co., 
died on a recent business trip. Mr. Montgomery, who 
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joined the company in 1925 served as engineer and 
sales engineer prior to his European assignment in 1949. 


Darry G. Holt, age 59, assistant superintendent, 
maintenance, Midland Works, Crucible Steel Co. of 
America, died January 30. Mr. Holt had been asso- 
ciated with Crucible since 1951. He had been with 
U.S. Steel for 16 years as maintenance superintendent 





DARRY G. HOLT 


at various plants. He was assistant manager of E. W. 
Bliss Co. from 1940 to 1948, and superintendent of 
maintenance, Cia de Acero, Chile, from 1948 to 1951. 


From Shear Line to Shipping 


A 14-foot Mansaver, working at the shear line 
of a large steel plant, lifts 2 packages of 36 x 
120 cold-rolled sheets weighing over 7 tons. “Se 
Note that this same grab also takes other eq a. 





widths and lengths of sheet. Supplied hand- { 
operated as shown or motor-driven. Other ; 


models handle coils, tinplate, etc. —- 
Mansavers pay their way with, concrete a Da 
savings in time, plus improved safety. Write 
for name of nearest representative, who will 
be glad to show how this applies to your plant. 


MANSAVER INDUSTRIES, INC. 


3116 EAST ST. » NEW HAVEN, CONN. AY 











Yoder Slitting Lines, complete 
with Uncoiler, Scrap Chopper, 
Recoiler, etc., come in many sizes. 


Yoder Cold Roll Forming 
Machines, in every size and ca- 
pacity, for gauges up to '2-inch, 
Automatic Cut-Off Machines. 


Yoder Electric-weld Pipe 
and Tube Mills—for sizes 
from 44" up to 24” dia. for 
Steel and Non-ferrous metals. 


Slitting Lines 


Tube Mills 
ws 


* 
) oe 
> 


THE YODER COMPANY “~~ 








5495 WALWORTH AVENUE + CLEVELAND 2, OHIG 


Literature, Consultations, 
Estimates for the Asking. 
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Publication Serce... 


(1) Rotary Straightener 

The subject of straightening fer- 
rous and non-ferrous pipe and tube 
is discussed in a new bulletin 
available from Mackintosh-Hemp- 
hill Co. The bulletin reviews the 
many new uses for tubing that have 
developed in recent years. Reasons 
for having straight tube prior to 
forming and fabricating operations 
are presented. Several pages in the 
24-page brochure analyze the two 
basic straightening methods—two 
plane vs rotary machines. Detailed 
explanation is given on the superi- 
ority of rotary straightening as ac- 
complished by rotary straighten- 
ers. Other subjects covered in- 
clude: a presentation on how to 
adjust and most efficiently operate 
a rotary straightener; the design 
and use of entry and delivery 
tables; flood lubrication; single and 
multi-speed drives vs variable 
speed drives, and the design and 
performance of straightening rolls 
in a rotary type machine. Two 
pages are devoted to three supple- 
mental uses for rotary straighten- 
ers: straightening of steel rods, the 
light tempering of thin-wall copper 
tubing, and derodding. Profusely 
illustrated with photos and draw- 
ings, the bulletin also presents 11 
case studies that report the pro- 
duction performance of rotary 
straighteners working on a variety 
of pipe and tubing in both small 
and large metal working plants. 
The back cover contains basic 
catalog information on 13 models 
of the rotary straighteners. (Bulle- 
tin 55) 


(2) Induction-Heating 

Equipment 

A complete line of induction- 
heating equipment is described in 
an eight-page bulletin available 
from the Westinghouse Electric 
Corp. The high-frequency motor- 
generator sets and associated appa- 
ratus discussed are specifically 
designed for induction heating 
operations such as hardening, an- 
nealing, brazing, forging, and heat- 
treating of metals. The motor- 
generator sets described have 
standard output frequencies of 
960, 3000, and 9600 cps, with 
power ratings of 30 to 1500 kw 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 
tins to you. 


Note: Post cards expire three months 








after publication date. 





and higher. Electrical and mechan- 
ical specifications are included for 
each equipment, and construction 
features are discussed. (85-871) 


(3) Water Reclamation 

“The Treatment of Sewage Plant 
Effluent for Water Reuse in Process 
and Boiler Feed” is the title of a 
new bulletin published by Graver 
Water Conditioning Co. Fully 
documented and illustrated, this 
article examines current develop- 
ments and design factors in the 
use of this potentially rich source 
of water. Typical plant layouts and 
result sheets are shown and dis- 
cussed, important cost factors are 
considered, and applications and 
equipment are thoroughly describ- 
ed. (T-129) 


(4) Combustion Control 

Available from Hagan Corp., is 
a 14-page booklet explaining how 
automatic combustion control sys- 
tems are being used with various 
types of gas-fired boilers. A series 
of pictorial diagrams show the 
application of control equipment 
as the boilers increase in size— 
from the simplest natural draft 
boiler using a parallel control sys- 
tem to the very large boilers need- 
ing three-element feed water con- 
trol equipment and interlocking 
safety devices. The various com- 





ponents of automatic combustion 
control systems are also illustrated. 
(Bulletin MSA-116) 


(5) Maintenance Aid 

A bulletin published by E. F. 
Houghton & Co. discusses a special 
lubricating and rust preventing 
additive for use in closed water 
hydraulic systems. The bulletin 
contains complete application data, 
and several case history reports 
pointing out the benefits obtained 
from this additive by industrial 
users. 


(6) Protective Compound 
Available from Spraylat Corp., 
is a data sheet discussing a new 
type temporary protective coating 
for use on stainless steel, alumi- 
num, copper and decorative lami- 
nate surfaces. Known as Spraylat 
SC-1503, the compound offers the 
advantage of being the lowest cost 
method of protection without any 
fire hazard or toxic condition in 
application or removal. 


(7) Blast Cleaning 


“Eight Steps to Lower Cleaning 
Costs,"’ is a new bulletin published 
by American Wheelabrator & 
Equipment Corp. The various ap- 
plications of abrasive blast clean- 
ing to problems encountered both 
in the steel milling industries and 
in industries concerned with the 
processing of steel mill products 
are discussed. Included are per- 
formance data and photographs of 
equipment in use at particular 


plants. (Bulletin No. 864) 


(8) Alloy Booklet 


A newly revised edition of a 
booklet entitled, ‘Engineering 
Properties and Applications of 
Ni-Resist,’’ features applications of 
corrosion resistant nickel alloyed 
cast iron. The 64-page booklet 
available from the International 
Nickel Co., Inc., tabulates the me- 
chanical and physical properties 
of ““Ni-Resist,’” and includes prob- 
lem data sheets. (Bulletin A-7]) 


(9) Temperature Control 
The recording and/or control- 
ling of open hearth roof tempera- 
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tures are described in data sheets 
from Leeds & Northrup Co. Target 
brick applications in which the 
detector is mounted on a special 
brick in the roof of the furnace and 
direct sighting applications in 
which the detector sights directly 
through either the front or back 
wall of the furnace on the under- 
side of the roof are discussed. 
[Data Sheets 643] (3) & (4) 


(10) Rubber-Insulated Cables 


Rubber-insulated cable construc- 
tions, a cost-saving cable design 
for use in racks or trays for appli- 
cations where rigid conduit sys- 
tems are either unnecessary or un- 
desirable are covered in a new 
32-page booklet published by the 
Okonite Co. Included in the book- 
let are current carrying capacities, 
dimensions, installation and han- 
dling techniques, splicing and 
terminating drawings and instruc- 
tions and fittings. (1090) 


(11) Shaft Couplings 


Dihedral spindle shaft couplings 
specially designed for rolling mill 
service are illustrated and describ- 
ed in a new booklet published by 
Ajax Flexible Coupling Co., Inc. 
Included in the bulletin are detail- 
ed information and illustrations on 
the design which is responsible 
for the couplings performance 
under severe rolling mill service. 


(Bulletin No. 58) 


(12) Metal Castings 


A new eight-page folder pub- 
lished by the American Brake Shoe 
Co. describes metal castings for 
industry. The booklet describes 
characteristics of the material, lists 
properties, and carries engineer- 
ing information on hardenability, 
section strength, and comparative 
properties of other cast metals. 
Typical applications are pictured. 


(13) Gear Drives 


Just published by Link-Belt Co., 
is a new 32-page book describing 
the complete line of parallel shaft 
gear drives. Listed are 39 standard 
size drives for the efficient vibra- 
tion free transfer of power, together 
with a complete line of baseplates 
and built-in backstops. Single, 
double and triple reduction drives 
permit standard ratio selections 
from as small as 1.2:1 to as large as 


ee 
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323:1, with horsepower capacities 
of over 2000. Complete engineer- 
ing data. (Book 2619) 


(14) Coatings 


A new bulletin on protective 
coatings has been published by 
Atlas Mineral Products Co. Includ- 
ed in the brochure are neoprene 
heavy duty, neoprene extra heavy 
duty, styrene, chlorinated rubber 
and epoxy resin based coatings. 
(Bulletin 7-2) 


(15) Lubrication 


An eight-page illustrated bulle- 
tin describing a centralized lubri- 
cation system has been issued by 
the Farval Corp. The booklet ex- 
plains how this system works and 
where it can be used. Also illus- 
trated are a complete line of fittings 
and accessories for lubrication 
requirements. (Bulletin No. 16) 


(16) Pyrometer Accessories 


The Bristol Co., has published 
a 56-page manual describing ther- 
mocouples and pyrometer acces- 
sories. The bulletin contains exten- 
sive engineering data on the selec- 
tion and installation of the proper 
types of thermocouples, wells, head 
assemblies, and other pyrometer 
accessories, as well as recommend- 
ed thermocouples for specific in- 
stallations in the chemical, metal- 
working, iron and steel, ceramic, 
petroleum, food, and glass indus- 
tries and many others. Numerous 
examples of specific recommenda- 
tions for heat-treating and metal 
processing applications are out- 
lined, along with the design and 
process considerations involved. 
There are 165 photos and line 
drawings, illustrating products, 
suggested installation techniques, 
and accessories, as well as thermo- 
couple calibration tables. (Bulletin 
P1238) 


(17) Grease 


A silicone fluid-carbon black 
mixture, Dow Corning 41 Grease, 
designed for high temperature, 
slow speed bearings is discussed 
in a new six-page brochure pub- 
lished by Dow Corning Corp. 
Specifications and typical proper- 
ties are included in this bulletin. 
Performance data is featured in the 
form of illustrated case histories 
detailing actual savings in relubri- 
cation schedules, replacement and 
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maintenance costs. Applications 
discussed include oven conveyor 
bearings, dolly wheels, injection 
valves, permanent casting ma- 
chines, extruder hold-down bolts, 
and turbine governors. 


(18) Single-Point Presses 


The Cleveland Crane & Engi- 
neering Co., has printed a new 
catalog covering their new line of 
welded steel single-point presses. 
Construction features of these 


presses and specifications are in- 
cluded. (No. 2019-A) 


(19) Pneumatic Systems 


A bulletin describing pneumatic 
controllers, their applications and 
how they work has been published 
by Minneapolis-Honeywell Regu- 
lator Co. Pneumatic transmission 
systems and cascade, ratio and 
other interconnected control sys- 
tems are also described. Practical 
information is included for the 
plant operators on how to tune 
pneumatic controllers to a process, 
how to introduce manual adjust- 
ments and how to provide the best 


air supply. (Bulletin 1120) 


(20) Gear Sets 


A manual that aids gear selec- 
tion, use, and maintenance has 
been issued by Foote Brothers Gear 
and Machine Corp. All standard 
gear sets available are listed by 
center distance and capacity to 
give designers the most complete 
and convenient selection possible 
to suit specific applications. In ad- 
dition to illustrating and listing the 
line, with complete specifications, 
the 30-page book contains material 
helpful in the selection of proper 
gear sets. Efficient, space-saving 
gear arrangements are shown, and 
a section is devoted to gear main- 
tenance. (Manual DR No. 2) 


(21) Welding Accessories 


The complete line of arcwelding 
and oxyacetylene welding supplies 
and accessories is covered in a 
new 36-page catalog published by 
Air Reduction Sales Co. Included 
in this booklet are welding rods, 
fluxes, brazing alloys, goggles, 
helmets, shields, electrode holders, 
protective clothing, cable, clamps, 
hose, lighters, cylinder trucks and 
carrying cases. (ADC 848) 
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(22) Air Power System 
Ingersoll-Rand Co., has publish- 
ed a six-page booklet entitled, “A 
Better Air Power System.’ The 
brochure explains that power losses 
in compressed air lines are fre- 
quently as much as 30 to 50 per 
cent and describes just how to go 
about finding out if more air is 
being wasted than the repair and 
renovation of the distribution sys- 
tem would cost. The procedures to 
bring the system up to accepted 
standards are explained. Also in- 
cluded are the design of new sys- 
tems and diagrams of different 
types of piping networks and tables 
of friction losses of air in pipe, 
fittings and hose. (Form 213-A) 


(23) Industrial Television 


Industrial television equipment 
is the subject of a four-page folder 
published by Radio Corp. of Amer- 
ica. Features, applications and 
construction details on closed cir- 
cuit television are illustrated and 
described in the folder. Also listed 
are specifications. (Catalog E.51) 


(24) Electrodes 


A new bulletin describing elec- 
trodes in detail has been issued by 
Ampco Metal, Inc. This bulletin 
lists the outstanding features of 
this patented electrode and gives 
information relative to identifica- 
tion, core rod, chemical composi- 
tion, deposit mechanical proper- 
ties, current range, welding pro- 
cedure, etc. (W-26) 


(25) Preheating Chart 

Tempil Corp., has published a 
preheating chart listing in a clear, 
concise manner the recommended 
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preheat temperatures for 79 com- 
monly used metals and alloys. 
Factors influencing temperatures 
and the desirable effects of correct 
preheating on metal properties are 
enumerated. Plain carbon steels, 
high tensile steels, medium chrome 
moly steels and plain chrome steels 
are some of the metal groups for 
which approximate compositions 
and recommended preheat tem- 
peratures are shown. 


(26) Arc Furnace Control 

A four-page bulletin describing 
the system of hydraulically posi- 
tioning arc furnace electrodes has 
been published by Askania Regu- 
lator Co. Included in the catalog 
are the advantages, operation, and 
installation of the arc furnace con- 


trol. (No. 162) 


(27) Bearing Maintenance 


Available from The Torrington 
Co., is a 20-page booklet on bear- 
ing maintenance for metal rolling 
mills. Included in the booklet are 
subjects on bearing installation, 
bearing seals, lubrication, and a 
maintenance check list. 


(28) Packings 

The Garlock Packing Co., has 
published a complete catalog de- 
scribing o-rings. The catalog gives 
complete design information, rec- 
ommended pressures, and avail- 
able materials for both dynamic 
and static applications. It also con- 
tains a complete list of standard 
o-ring sizes. (No. Ad-148) 


(29) Gunning Practices 
Availability of a new full color, 

illustrated 12-page booklet on gun- 

ning practices is annouced by Basic 


B32 53255 


Refractories Inc. The brochure 
discusses in some detail the history, 
development, and current gunning 
procedures in open hearth and 
electric steelmaking furnaces; 
miscellaneous steel plant opera- 
tions; and the foundry and copper 
industries. In addition to outlining 
the many advantages of refractory 
air-emplacement, the booklet also 
briefly traces the evolution of basic 
gun refractories. (G-102) 


(30) Dynamic Response D-C 
Motors 

A new 12-page illustrated bulle- 
tin describing the new super ‘“‘T’’ 
line d-c motors with dynamic re- 
sponse has been published by 
Reliance Electric and Engineering 
Co. The booklet explains how 
dynamic response is the new stand- 
ard performance of the super ‘“T’’ 
motors, which was formerly found 
only in specially designed motors. 
Information is included on speed 
ranges, acceleration rates, en- 
closures, dimensions, and selec- 
tion data. Photographs, diagrams, 
charts, and sketches help to illus- 


trate this story of dynamic response. 
(No. C-2002) 


(31) Batteries 


C&D Batteries, Inc. has just re- 
leased specification bulletins de- 
scribing their complete line of 
lead-calcium and lead-antimony 
batteries for control, switchgear, 
and auxiliary power application. 
The specifications include data on 
battery ratings and capacities, de- 
tails of design and construction, 
dimensions, weights, and types of 
containers. (CP536-Rev. 1 and 
CP537-Rev. 1.) 
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Electric furnace roofs at 


THE TIMKEN ROLLER 
BEARING COMPANY 


are bonded with 


TAY CO-40 


SILICA CEMENT 





a 
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At the Steel and Tube Division of The Timken Roller 
Bearing Company, electric arc furnace roofs are laid 


with Tayco-40 Silica Cement. The advantages are many: 


@ Tayco-40 is nearly as refractory as the best 
grades of silica or super-duty silica brick. 


@ Silica brick and shapes are more easily fitted 
with all voids and irregularities well filled. 


@ Roof life is prolonged. Thin, tight joints pre- 
vent brick from slipping out of place when 
in service. Spalling is retarded. 


@ Tayco-40 has excellent water retention 
properties. It is the most workable silica 
cement obtainable. Less cement is used; 

Photo courtesy of 


joints are thinner, tighter. 
The Timken Roller Bearing Company 


Tayco-40 is used and endorsed by superintendents of leading steel mills for 
lengthening the life of silica electric furnace roofs and side walls; for open- 
hearth furnace roofs, and all other places in open-hearths where silica brick 
are used. Try Tayco-40 for your next rebuild. Detailed data given in Bulle- 
tin No. 507. Ask your Taylor Field Engineer or write direct for your copy. 









Exclusive Agents in Canada: 
——— REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
} Hamilton and Montreal 


me CHAS. TAYLOR SONS. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 
REFRACTORIES SINCE 1864 e CINCINNATI * OHIO « U.S.A. 
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FURNACE CHARACTERISTICS 


Inside Dimensions 50’-0’ long x 7’-0’ wide x 6’-8%s" high 


A 12,000 i 
a aye "4 —— Fuel Input 1,800,000 BTU/hour 
for stainless strip used in line _ Operating Temperature Range. .1200 to 2250°F 
with spray quench followed Stainless Strip Cold reduced—annealed in 
by descaling and pickling gauges from 0.007” to 0.125” 

baths. Stainless Strip.....Hot rolled—annealed in 
gauges from 0.093’’to 0.200" 


Three (3) zone proportioning contro! 


@eyseho)(-t(- Mere) sliue) Meh s-) mbill-) best mbcetiloM Comrrlodteliontel 
desired atmosphere in furnace 


RED LION RD. & PHILMONT AVE., BETHAYRES, PA. 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 

































Four reasons for choosing 
these Republic Low Pressure 
Instruments to measure flow 
or pressure of gas and air 
in 
OPEN HEARTH FURNACES 
SOAKING PITS 
REHEATING FURNACES 


COKE OVENS 
SMELTING FURNACES 





Republic Oil Sealed Bell Recorder at left responds 
to the slightest changes in furnace pressure and 
stack draft, and works independently of other 
controls. Operating principle is so simple that a 
minimum of maintenance is required. Sealed bell 
withstands high temperatures and will not crack, 
rupture or wear out. For pressure or vacuum 
measurement, the Recorder may be connected 
directly to a furnace or pipe line. For differentials, 
it may be connected across an orifice. 





static pressures to 10 psi. On low range, large 4’ 
diameter bell gives sensitivity of +.001” H.0. 


5 20 25 30 
TMNT inti | 


For quick periodic in- >» wo 
spection and cleaning, 
mineral oil reservoir at 
rear of Recorder may 
be lowered by discon- 
necting one pressure 
connection and four 
bolts. Calibration is 
not changed. 


60 90 120140 
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Horizontal Indicator is operated 
by a tough, resistant diaphragm 


free accuracy. Internally illumi- 
nated scales may show pressure, 


2240 Diversey Parkway, Chicago 47, Illinois 
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draft, pressure-draft combination 
or differential pressure. Ranges 


»— $e made of polythylene plastic. from 0-0.2” H,0 to 0-40” H,0. 
ae y , Each Indicator is separate and Two Indicators are often 
=e ae hy may be individuallyremovedor mounted together to read air 
= REPUBLIC 802. Write for your adjusted. Indicator arm swings flow—gas flow ratio in furnace 

eo copy today. on jeweled bearings forfriction- firing. They may be calibrated so 


their pointers line up when air 
and gas are in the correct ratio. 


REPUBLIC FLOW METERS CO 
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Recorder has ranges 0-0.2” H20 and 0-8” H20 at " 
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_ Metal’s high resistance to most corrosive pick- 
ling solutions means money saved for you. It means 
that pickling baskets stay on the job longer, when made 
of Ampco Metal. It means less time spent for mainte- 
nance, repairs, replacement. And Ampco Metal’s tough- 
ness, coupled with its ability to withstand corrosion, 
means that you get long, low-cost performance all through 
your pickling line — from strip roilers, crates, chains, 
and yokes. 
And there’s more! Ampco Metal has re- 
markable wear resistance, and high impact 
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Replacement costs 
take a plunge...when 


you use pickling baskets 





of corrosion-resistant 


4Ampoo Mers/ 


and fatigue strength. It saves time, constant replacement 
costs, and expense in such applications as screw-down 


nuts, slippers, and flash-welder dies. 


Let versatile Ampco Metal help you cut costs, improve 
production. Get complete details from your nearby 
Ampco field engineer or write us about your tough wear 


or corrosion problems. 
*Reg U Ss Pot Off. 


AMPCO METAL, INC. °* 


DEPT. IS-3, 1735 S. 38TH STREET 
MILWAUKEE 46, WISCONSIN 


West Coast Plant ® Burbank, California 




















@designed for cutting hot steel slabs 
up to 7’ thick by 42” wide 


Operating on the 42” shear line of the U.S. Steel 
Corporation’s Clairton Works, this tremendous 
400,000 pound Lewis up-and-down Slab Shear 
is designed for cutting hot steel slabs up to 7 
inches thick x 42 inches wide. 

Designed and built by Lewis for both power 
and capacity, this new shear has a maximum 
knife pressure of 2,200,000 pounds and a com- 
bined up-and-down stroke of 13 inches. At con- 
tinuous running speed, driven by a 250 hp motor, 
it can make 12 cuts per minute. 


In addition to the shear . . . run-out tables, 
transfer cooling tables, and other auxiliary equip- 
ment were designed and built by Lewis. 

If you have any problem involving roll mill 
equipment, be sure to call us. The same engineer- 
ing know-how and modern manufacturing facili- 
ties are readily available to you. 


BLAW-KNOX COMPANY 
LEWIS MACHINERY DIVISION 
PITTSBURGH 30, PENNSYLVANIA 


LEWIS up-and-down cut SLAB SHEAR 


LEWIS PRODUCTS: Two-High Mills * Three-High Mills * Four-High Mills * Strip Mills ¢ Bar, Billet and Structural 
Mills * Plate Mills * Rod Mills * Coilers * Tables * Shears * Pinion Stands * Gear Drives * Roll Lathes 
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FLOW PUMP 


AA new line of six-in. stroke direct 
flow pumps for heavy duty pumping 
applications is available from Aldrich 
Pump Co. 

These nine-plunger reciprocating 
pumps offer advantages of positive 
displacement, high speed operation, 
compact construction, interchange- 
ability of parts, low maintenance, 
and minimum discharge variation. 

Rated at 900 bhp, these pumps 
operate at speeds up to 300 rpm and 
have pumping capacities up to 1520 
gpm, or 52,200 bbl per day. They are 
available with six different inter- 
changeable fluid ends and 20 differ- 
ent plunger diameters. Plunger diam- 
eters range from two in. to 514 in. in 
increments 
Changes in speed and plunger sizes 
permit a wide range of pumping ca- 
pacities, giving any desired inter- 
mediate throughput. 

These pumps are suitable for drive 
by engine or synchronous engine- 
type motor. The crankshaft is located 
near the floor, which eliminates the 
need for expensive foundations to 
raise the driver or the need to lower 
the pump below floor level. The 
pumps feature direct flow fluid ends 
and inverted design for compactness 
and ease of maintenance. The direct 
flow design permits straight-line flow 
through the working barrel resulting 
in an improved volumetric efficiency 
and a reduction of “loss space” in the 
fluid end. 

The design of the pump reduces to 
a minimum the discharge flow varia- 
tion (pulsation) normally associated 
with reciprocating pumps. Total var- 
iation is only 2.2 per cent. 

All wearing parts in the six-in. 
stroke series are interchangeable be- 
tween triplex (three plungers) , quin- 
tuplex (five plungers), septuplex 
(seven plungers), or nonuplex (nine 
plungers), except crankshaft. Be- 
cause the fluid end is sectionalized in 
construction, maintenance is simpli- 
fied and less costly. 


of either 4 or 4 in. 


These pumps have wide applica- 
tion in the metalworking, plastic fab- 
ricating, chemical and 
petroleum industries. They are used 


processing 
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Equjoment News... 


in heavy duty forging press service, 
die casting and extrusion, heavy duty 
rubber and plastic molding, large vol 

ume chemical handling, oil field water 
flooding, pipeline pumping and in 
centralized hydraulic systems. 


CHART PAPER 


A Announced by the Foxboro Co. is 
the perfection of a new type chart 
paper with special properties which 
improve the legibility of instrument 
records. 

The new circular and strip charts, 
developed after years of testing and 
research, are printed under control- 
led humidity conditions on white sul- 
phite sheet, meeting rigid standards 
of uniformity and stability. Special 
sizing agents have been added to per- 
mit sharp, distinct recording without 
“feathering.” 

Scale markings and time ares are 
printed in a neutral gray for vivid 
contrast with colored recording inks. 
Circular charts are printed and cen- 
ter-punched in the same operation, 
holding eccentricity tolerance of less 





than .002 in. between hub hole and 
scale circles. By an exclusive process, 
the printing plates are produced to 
tolerances of .00025 in. 

The charts were designed for use 
with new sediment-free type 1500 
general purpose ink and type 316 
stainless steel pens to provide a com 
plete set of precision recording com 
ponents for recording instruments. 


STAMPING UNIT 
A Developed by M. E. Cunningham 


Co., is a new stamping fixture for 
marking around the periphery of any 
solid or tubular round metal part. 
This stamping fixture also can be 
adapted to marking flat parts. It will 
mark almost any size tubular product 
or up to five in. diameter solid parts. 

This unit is a modification of an 
earlier machine which was developed 
for marking tubular or round parts or 
products. The fixture consists of four 
basic parts: (1) a cast steel base with 
side flanges for bolting to a bench, 
(2) a cradle or mandrel—depending 
on whether solid or tubular products 


HEAVY DUTY TRUCK HANDLES FORD COILS 


This heavy ram unit, product of Automatic Transportation Co., handles 
the big steel coils at Ford’s Cold Rolling Mill. Known as the Automatic 
Skylift, the truck carries loads from 20,000 to 30,000 Ib. 
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Extra Strength! It’s a simple 
fact that Taylor Made Alloy Steel 
Chain has twice the tensile strength 
(125,000 Ibs. P.S.I.) of wrought iron 
types (48,000 lbs. P.S.I.). 


Longer Life! Extra strength, 
effective hardness (Brinell 265-285) 
and unusual resistance to work-hard- 
ness, shock, grain-growth and abra- 
sion, make Taylor Made Alloy Steel 
Chain last five to fifteen times longer. 


Added Safety! More and 


more superintendents, safety en- 
gineers and purchasing agents spec- 
ify Taylor Made Alloy Steel Chain 
because it has twice the safety factor 
of wrought iron chain. 


Lower Costs! You're sure to 
gain lower costs with extra strength, 
longer life and added safety of Tay- 
lor Made Alloy Steel Chain. And, it 
never requires annealing! 


Repair Service! Big Savings! 
Send Alloy Chain and Slings to Pitts- 
burgh or Hammond plants. We in- 
spect, repair, test, and return them 
to you in first-class condition. 


Contact your nearest Distributor or write: $.G. TAYLOR 
CHAIN CQ., Offices and Plant, Hammond, Indiana; 
Eastern Sales Office and Plant, Pittsburgh, Pa. 


§.G. Taylor Chain Co., Dept. Hy Hammond, Indiana, 
Rush Free copy of new Catalog No. 120 giving 
all the facts and specifications on the complete 


line of Taylor Made Alloy Steel Chain. A GREAT NAME IN 


Name 








State_ 
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FREE CATALOG: Send coupon today! 


Taytor Mave 


—= e 
Address —_ 
SINCE 1873 
City 





are to be marked, (3) a roller mark- 
ing die and (4) a gear-mounted han- 
dle. When the handle is turned, the 
gear arrangement causes the die to 
move across the piece held in the 
cradle or mandrel. 

Cradles are used when stamping 
solid or heavy wall rounds. Mandrel 
can be supplied for stamping light 
wall tubular products. 

The roller marking die may be 
either insert or solid style. Either 
single characters or logotypes may be 
fitted into the insert style dies. Type 
capacity depends on the size of char- 
acter to be used. 


BREAKER ENCLOSURE 


A New nodular cast iron enclosures 
for AB-I circuit breakers in hazard- 
ous locations, has been announced by 
Westinghouse Electric Corp. The 
new material permits stronger con- 
struction while achieving a weight 
reduction of 45 per cent over conven- 
tional cast iron. 

Wide machine-ground flanges and 
close-fitting operating handle me- 
chanisms prevent internal ares from 
igniting explosive or combustible at- 
mospheres. 

Covers are secured by high tensile 
strength steel bolts with suitable 
plating to make them corrosion re- 
sistant. 


INFRA-RAY GAGE 


Alndustrial Gauges Corp. announces 
a new non-contact gage measuring 
red hot steel strip accurately as it 
travels at rates up to 2000 fpm. 

This gage head may be located 
from 10 to 20 ft above the molten 
metal and yet accurately measures 
widths from three in. to 10 ft. Strip 
temperatures from 900 F to 2000 F do 
not affect accuracy. 

Gaging is continuous. Signals are 
sent to the edger speed operator, and 
roller when width of hot strip varies 
from any pre-determined measure- 
ment. This eliminates trouble from 
“pull-down,” reduces edge trim waste 
and order hold-back expense. 


INSULATED CABLE 


A An insulated, aluminum-sheathed 
cable designed for continuous opera- 
tion at 150C and up to 200C under 
certain conditions has been develop- 


ed by the Okonite Co. Available for 
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Box"’ Line of steel mill cranes. Numerous outstanding mechanical 
advantages are contained in them. Among these mechanical ad- 
vantages are a perfected ratchet device that disengages the hoisting 
mechanism if the load is carelessly handled preventing trolley being 
raised off the bridge when engaging slabs; roller guides to quide 


the ram and prevent swing of mast; a ram that can be removed 


ws : 
wo a, Bass 
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SLAB TURNING GANTRIES... 6 Shauw-Gor" 


Slab Turning Gantries are another specialty in the broad "Shaw- 


without disturbing the operating mechanism. 

n "Shaw-Box" Slab Turning Gantries — whether built to an individ- 
ual mill's or A.I.S.E. specifications — you get the added advantages 
that come from "Shaw-Box" engineering, fine workmanship, and pre- 
cision manufacturing methods. These added advantages insure crane 
performance which makes “Shaw-Box" Gantries, for the work they 


do, the least expensive cranes to buy and use. 


SEND ALL YOUR INQUIRIES FOR STEEL MILL CRANES 
AND SOAKING PIT CARRIAGES TO “SHAW-BOX" 








( Maxweu) 
i2 ad 
jz z| 
iz & $ 
z M © 
z 2 
= 2 
. 


MANNING, 
Muskegon, Michigan 
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MAXWELL 


Shaw Bae’ CRANES 


& MOORE, INC. 


Builders of *‘Shaw-Box'’ Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting specialties. Makers of ‘Ashcroft’ 
Gauges, ‘Hancock’ Valves, ‘Consolidated’ Safety and Relief Valves, ‘American’ 


Industrial Instruments and Aircraft Products. 
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CONVERT TO 
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Amerigear SPINDLE ROLL DRIVE COUPLINGS 












These Amerigear Spindle Roll Drive Couplings on a 4-Hi Bliss 
reversing cold reduction mill operate at 125 to 750 hp., 91 to 
250 rpm— maximum angle at no load, = 4° and maximum 
angle at full load, + 2°. 


TROUBLED WITH “SLIPPER-TYPE” COUPLING FAILURES? 
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..»RUN LONGER 
WITHOUT MAINTENANCE 


~++ MAKE ROLL 
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@©HERE'S THE ANSWER TO YOUR HIGH MISALIGNMENT PROBLEMS... 


Amerigear's Fully-Crowned Tooth Form concentrates the load to- 
wards the center of the tooth, eliminates tooth end and tip load- 
ing. This permits an extremely high degree of angular and lateral 
misalignment—up to + 9° per engagement—with no wear or loss 
of power. 

And By Accomodating For Roll Wear and varying distances be- 
tween roll centers, Amerigear Spindle Roll Drive Couplings keep 
your maintenance expenses to a minimum. That’s because they’re 
precision-manufactured to transmit power to the rolls smoothly 
and continuously ... even after repeated roll grinding... without 
maintenance. 


SOLD IN PRINICIPAL CITIES BY 


Ameri, eor 
Fear 


=— WRPMN 





AMERICAN FLEXIBLE COUPLING COMPANY 
ERIE, PA., U. S.A. 
IN CANADA 
CANADIAN ZURN ENGINEERING, LTD. 
2052 St. Catherine St. W. 
Montreal 25, Que. 


—------------4 


Downtime Goes Down, Too because engaging roll end teeth are 
specially designed for quick assembly and disassembly. So the 
next time you’re in need of flexible couplings for your ferrous or 
non-ferrous rolling mills, convert to Amerigear — a highly engi- 
neered solution to your every high misalignment problem. 


Amerigear Engineers are ready to help you design im- 
proved operating efficiency into heavy presses, slitters, 
cranes, reels or other steel mill equipment. Write for 
Catalog 501 and Bulletin 1052, or attach coupon below f 
to your letterhead. 








COPYRIGHT 1955 


AMERICAN FLEXIBLE COUPLING COMPANY 
ERIE, PA., U.S. A. 

Please send me further information regarding AMERIGEAR 

COUPLINGS with the Patented Fully Crowned Tooth Form as 

described in Catalog No. 501 and Bulletin 1052. 
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Company 
Address 


State. .... 
Please attach to your business letterhead. 
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both power and control cable circuits, 
it provides an extra labor-saving ad- 
vantage through its own built-in 
aluminum conduit. 

Some of the advantages of this new 
insulated cable are: light weight for 
easy handling, corrosion resistance, 
high dielectric strength, space-saving 
small diameter, and no conduits and 
related “pulling-in” problems. 


SHEAR-WELD-TRIMMER 


A Morton Manufacturing Co., an- 
nounces a shear-weld-trimmer speci- 
fically designed for joining the ends of 
coils in continuous process lines. Gal- 
vanizing, pickling, annealing, and 
slitting lines are a few of the many 
continuous processes requiring equip- 
ment of this nature. 





This machine has incorporated all 
of the features found essential in 
joining coil ends from years of steel 
mill experience. The basic machine 
components are entry and exit pinch 
rolls, entry and exit strip centering 
devices, transfer carriage with inde- 
pendent clamp jaws, double blade up 
cut shear and die set, welder-trimmer 
unit, roller lift, and roller hold-down 
devices. All of the above mentioned 
units are contained in a single unit 
giving complete automation to the 
joining process. 


DEGREASING SOLVENT 


A A new line of degreasing solvents 
and cleaners has been announced by 
the Dacar Chemical Products Co. 

Designed as replacements for car- 
bontetrachloride and other toxic sol- 
vents, solvents 650, 600, and 350 are 
adaptable for metal cleaning where 
rapid drying and absence of film is re- 
quired. These solvents are unusually 
low in toxicity compared to carbon- 
tetrachloride and are safe to use for 
metal cleaning problems. 

The solvents 74-C, 45-A and 62-B, 
are general cleaners of the emulsify- 
ing type, and can be diluted with 
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either kerosene or water to give a low 
cost cleaning solution for removing 
grease, oil, smut, traffic dirt, on metal 
parts and equipment. 


LIQUID INSULATION 
A Introduced by the Insul-Mastic 


Corp. of America is a resinous liquid 
for insulation that is sprayed like 
paint, but immediately foams to 20 
times its original thickness. 

The outstanding advantage of this 
new insulation is the speed at which 
irregular surfaces can now be insul- 
ated. Normally, it requires consider- 





able cutting and fitting to properly 
place insulation around valves, fit 
tings, flanges and other such projec 
tions. The problem of fastening the 
insulation in place is also trouble 
some. 


Bands, welded studs, wires, 
and other dey ices are used to hold the 
insulating material, and the more ir 
regular the surface the more complex 
this binding problem becomes. 
Known as Poly-Cell, it is said to 
eliminate both the fitting and the fas 
tening tasks. Being sprayable, it can 
be installed wherever a spray gun 
can be pointed. It also will adhere of 
its own nature to practically any type 


Menango 


REFRACTORIES 


POST OFFICE BOX 120 


NEW CASTLE 


ole WE 


J. PENNSYLVANIA 


DIVISION OF SHENANGO CHINA, INC. 





Custom made special shapes 


built to your specifications 


Our engineering experience 


is at your service 


Please send us your inquiry 


TILESETTERS ONEFIRE TILESETTERS SNOWSHOES 
SAGGERS CALCINING SAGGERS CRUCIBLES 
CRANKS GLOST COMPACTS BURNER BLOCKS 
RACKS COMBUSTION CHAMBERS SLABS 





NGINEERED REFRACTORIES 
PHONE: 


OLIVER 2-666) 
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When used with tanks (as shown here), dry 
cans, retorts and pressure vessels of all kinds, 
the DURABLA Check Valve Unit is the lowest 
cost, high-quality valve you can buy. 

LOW COST—The cost is low because all 
you buy are the working parts. The vessel wall 
acts as the valve body. 

HIGH QUALITY—Made of stainless steel 
(or a combination of stainless steel and Ni- 
resist), these valves will handle practically 
any liquid, gas or air—at all temperatures and 
pressures. They will operate in any position. 

DURABLA Check Valves are available in 
seven standard line sizes, from 3” to 2”. Ask 
your distributor for complete information or 
write us direct for bulletin P-1. DM-15 





DURABLA MANUFACTURING COMPANY 


114 Liberty Street, New York 6, N. Y. 


4 & is the ideal 


CHECK VALVE 
~ for tanks and other vessels 


é 





of clean, dry surface. It will adhere 








equally well to moist surfaces. 

It is sprayed as a liquid and at first 
it resembles a heavy coat of varnish. 
After a few minutes, however, it has 
swollen to a thick, airy cushion. After 
15 minutes the foaming action has 
ceased, leaving a normal looking 
semi-rigid insulation. 

It can be applied at any desired 
thickness in one coat. Accomplishing 
this is merely a matter of varying the 
amount of liquid originally sprayed. 
A little practice, it is believed, will 
soon enable the applicator to judge 
the correct amount to be sprayed for 
any specified thickness. Its most 
economical thickness is 15 to one in. 


CRANE TROLLEY 


A A heavy duty, mill type crane trol- 
ley for handling long, heavy mate- 
rials that require two hooks, has re- 
cently been developed by Northern 
Engineering Works. 

This unit is furnished with a heavy, 
one-piece welded steel frame support- 
ing the load and the machinery. A 
feature of this trolley is the oil tight 
construction of the hoist gear cases 
which enclose all of the operating me- 
chanism. 

The trolley is furnished with mill 
type motors, heavy duty electric 
brakes and limit switches. Heavy 
duty roller bearings and hardened 
steel gears are used throughout. Op- 
eration of all motors is through full 
magnetic control located on the crane 
bridge. 


ISOLATED PHASE BUS 


AA new and improved isolated 
phase bus for all current ratings up to 
10,000 amperes and voltages to 34.4 
kv, has just been announced by 
Delta-Star Electric Div., H. K. Por- 
ter Co., Ine. 

New telescoping covers save time 
in opening the bus for inspection or 
maintenance. All longitudinal gas- 
kets, all supporting ring gaskets and 
cover bolts normally employed are 
eliminated. Longitudinal sections six 
to eight ft long can be preassembled 
and shipped in lengths as large as cus- 
tomer’s facilities can handle. All pre- 
assembled conductor joints are pre- 
welded. 

Sliding a retaining ring and ring 
gasket moves the cylindrical inspec- 
tion cover out of the way. This opens 
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IN THE STEEl INDUSTRY, TORRINGTON Bearings are used extensively on work rolls, back-up 
rolls and for many auxiliary applications such as drives, pinion stands, coilers, etc. 


TONNAGE RECORDS 


\ 





TORRINGTON Work Roll Bearings 


produce tonnage records because in every 
detail of construction they are designed 
for long, heavy-duty service 


Every TORRINGTON WORK ROLL BEAR- 
ING is made of the finest quality, elec- 
tric furnace alloy steel—carefully heat 
treated to provide toughness, hardness 
and long life. Steep angle construction 
guarantees high thrust capacity. One- 
piece, cast-bronze cages... with ma- 
chined pads in each roller pocket 

reduce wear, cut down-time, help keep 


production rolling smoothly. 


Specify TORRINGTON and get more 
tonnage from your mill. 
WORK ROLL 


TORRINGTON 
BEARINGS—both two-row 
and four-row—are standard in a wide 


variety of sizes. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. Torrington, Conn. 


District Offices and Distributors in Principal Cities 
of United States and Canada 


TORRI NGTON 


Spherical Roller -« 
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TAPERED 
ROLL — 


Tapered Roller 


BEARI NGS 


° cylindrieat Roller « Needle 





Needie Rollers 
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Small 


HIGH ALLOY 
CASTINGS 


) mY 





Carburizing Fixture for Ball 
Bearings 144” diameter— 
Analysis 35% Ni—15% Cr 


LPO sss sso 


CASTINGS 








Muffle for Continuous Strip Annealing 
12’ 6” long — Analysis 38% Ni—18% Cr. 


LARGE or small DURALOY, can do it! These are 
just typical examples of the work moving through our 
foundry. Some of these castings are designed for heat 
resistance, some for corrosion resistance, some for 
abrasion resistance; all are cast by experienced 
foundrymen. All are carefully tested in our 

up-to-date laboratory. 


If you have a high alloy casting problem... LARGE or 
small, we can help 1 you. For more information, send 
for Bulletin No. 3150-G. 


THE UDURALUL COMPANY 


OFFICE AND PLANT: Scottdale, Pa 
EASTERN OFFICE: 12 East 4lst Street, New York 17,N.Y 
sTROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich 
CHICAGO OFFICE: 332 South Michigan Avenue 
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a 2'% ft section for inspection of con- 
ductors, splices and supporting in- 
sulators. 


EMERGENCY BATTERY 


A Electric Storage Battery Co.'s 
plastic-cased battery, type 3-COE-7, 
has been approved by Underwriters 
Laboratories, Inc., for use in emer- 
gency lighting-unit equipment. 

Eight to 12 years of useful life is 
anticipated for the battery according 
to Exide. Quarter-inch-thick pasted 
type positive plates and active mate- 
rial of special formulation contribute 
substantially to this extraordinary 
long life. Negative plates of heavy, 
rugged cuniawtthon are in balance 
with positive plate characteristics. 
The active material is locked into 
both plates by a series of strong hori- 
zontal and vertical grid members. 
This construction assures permanent 
contact between active material and 
the grid structure carrying the elec- 
trical current. These features provide 
exceptionally low internal resistance 
which increases useful service life 
and sustains high capacity. 

Long and trouble-free life also is 
assured by use of double insulation 
of microporous rubber and Vitrex re- 
tainers, both impervious to action of 
the electrolyte. Low internal resist- 
ance resulting from the dual insula- 
tion assures full rated discharge 
characteristics. 

Polystyrene, a tough, transparent 
and heat-resistant plastic, was chosen 
by the engineers as best to meet their 
rigid requirements for the case of the 
battery. 

State of charge is indicated by col 
ored pilot balls floating in a vertical 
channel molded into one corner of 
the container. According to the com- 
pany, the pilot balls may be observed 
from distances up to 30 ft. 

The battery requires addition of 
water only once or twice a year un- 
der normal circumstances. 

While the battery has a range of 
capacities from 10 to 30 amp-hrs., the 
same design features have been ap- 
plied to batteries up to 100 amp-hr 
capacity in three-cell units and up to 
660 amp-hr capacity in single-cell 
units. 

Similar batteries are used by elec- 
tric utilities, railroads, laboratories, 
industrial plants, municipalities, hos- 
pitals, communication centers, of- 
fices, banks and other public build- 
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The Morgardshammar Roller Guides — 
patented in most countries of industrial 
importance — are constructed according 
to the following principles: 


Cs The entry friction guides are rigidly 


clamped into the guide box. They are intended to 
lead the oval to the groove in the roller, to protect the 
rollers against overloading, and to straighten bent 
rods. 

The groove in the entry guides is made about 1/8" wi- 
der than the oval. 


QO The rollers are mounted on laminated 


springs, which can be adjusted by means of the screws 
“B”, and hold the oval steadily even if there should be 
some slight variation in the thickness of the oval. 


© If the thickness of the oval should vary, 


the springs of both rollers yield an equal amount, so 
that the oval remains in the centre of the groove. 


© To tilt the oval, the screws “A” are ad- 


justed as shown by the arrows. One roller will then 
be lifted as much as the other is lowered. 


5 As the oval is held very rigidly, the lead- 


er oval for wire rod may be plump, unless other cir- 
cumstances call for a thinner oval. 


Oo The roller guide assemblies are narrow, 


and all screws that require adjustment during roll- 
ing are accessible from the front of the mill. No later- 
al space outside the guide box is therefore required 
for gaining access to the set screws, and the guide box 
assembly can thus be located close to the mill housing. 


MORGARDSHAMMAR 


MORGARDSHAMMARS MEK VERKSTADS AB » MORGARDSHAMMAR «+ SWEDEN 
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7) As the groove in the entry guides is wide 


and nothing but rolling friction acts on the oval, the 
latter is very easily introduced into the pass, and there 
is practically no risk of scratching the bar. 


Oo The roller guide may be used not only 


for leader and break-down oval passes but also for 
edging flats as well as for rolling squares, hexagons, 
octagons and various other sections, for instance in 
reduction passes for hexagon. It is suitable for all 
types of rolling mills. An important advantage is that 
the roller guide enables repeaters to be used in roll- 
ing plump leader-ovals. 


PS 


rod mill in Scandinavia uses roller guides of our design. 


Practically speaking, every bar and wire 


For the complete story -- 
send for your copy of 


bulletin L3—1E. 





Telegrams: Morgardshammar, Ludvika 


Telephone: Ludvika (0240) 71100 
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pioneering developments keep WHEELABRATOR® first in blast cleaning 








8 Steps to Low Cost Cleaning of Steel Mill Products 


Wheelabrator Mechanical Cleaning SAVES Time and 
Money—Eliminates Acid Handling and Disposal Problems 


If you have any of these finish- 
ing problems, Wheelabrator 
Mechanical Cleaning can save 
time, money and space and im- 
prove your operations: 

1. Ingot Mold Conditioning 

. Slab and Billet 
Conditioning 

. Continuous Strip Descaling 

. Sheet Descaling 

. Bar Stock Descaling 

. Wire Rod Descaling 

. Steel Shapes Descaling 

. Etching Mill Rolls 

New developments in Airless 
Wheelabrator blast equipment 
and abrasives have eliminated all 


past objections to blast cleaning 
with an attendant reduction in 
costs. These have been proved 
lower than present pickling costs 
by the many Wheelabrator in- 
stallations on all types of steel 
products. 

With the Wheelabrator, scale 
is uniformly and economically 
removed leaving a surface ideal 
for cold rolling, cold forming, 
cold drawing and final finishing 
such as galvanizing or painting. 
By eliminating completely or 
partially the use of acid pickling, 
the Wheelabrator can equal or 
better your present costs without 


any virgin metal loss and with 
complete recovery of all scale as 
well as the abrasives used in its 
removal. Acid disposal problems 
are eliminated. 

These impressive savings are 
being effected for steel producers 
and fabricators alike. Rome Cable 
Corp., for example, selected 
Wheelabrating for descaling 
steel strip because it was the only 
process that would remove sur- 
face scale economically and per- 
mit the rest of the plant to main- 
tain its high production without 
requiring a major portion of its 
plant area. 

Write today for complete in- 
formation on this modern meth- 
od of steel finishing for your 
problem. 


W heelabrator 


AIRLESS BLAST 
CLEANING 


Bulletin 894 describes the 
descaling of Steel Strip and 
Bulletin 914 describes the 
descaling of steel sheets. 
Send for your copies today. 


MECCA 
WHEELABRATOR & EQUIPMENT CORP. 
396 S. Byrkit St., Mishawaka, Ind. 
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ings requiring emergency lighting 
and stand-by power. Switchgear and 
relay actuation, radio and TV cir- 
cuits, signal control circuits for 
alarm systems, supervisory control 
of manufacturing operations and rail- 
way signalling are some of the many 
applications of the battery. 


PNEUMATIC RECEIVER 
A Manufactured by Bailey Meter 


Co. is a pneumatic receiver for instru- 
ment and control systems in power 
and process plants. Unlimited record 





grouping, shelf-to-operation simplic- 
itv, and drift-free stability are claim- 
ed for this instrument. 

Arbitrary mounting of one to four 
identical units is made possible by 
plug-in, pin-positioned construction 
and a unique, index drive arm. Sig- 


nals may be graphically recorded in 
any combination from any make 
pneumatic transmitter with 3-15 psig 
or 3-27 psig ranges. 

The receiver is factory calibrated 
to less than ly per cent of range 
span and sensitive to signal changes 
of .O1 psi. Ambient temperature 
changes between 30 F and 130 F are 
automatically compensated 
isoelastic spring. 


by an 


STEEL MARKING INK 


A A new ink for printing steel sheet 
products has been developed by the 
Pannier Corp. This ink is made in va 
rious colors, all of which have been 
tested in a number of steel plants 
with excellent results. It 
stood tests in a 


has with- 
weathermeter ma- 
chine for a period of more than 840 
hours which is equal to 840 days out 
in the weather. 

The ink has also been tested on 
Pannier’s new drum printer which 


gives a complete coverage of impres- 
sions in quick drying time (15 to 20 
seconds) at a speed of over 400 fpm. 
This time can be varied depending on 
customer's requirements, either long- 
er, or shorter periods. 

The ink is used in drum printing 
machines either in open fountains or 
with plate adjustment in control 
fountains. It also can be used by hand 
on automatic stamping pads. It is 
also supplied in paste form for use in 
paste form fountains. 

Results achieved on 
galvanized, stainless steel sheets and 
other metal allovs. Also on hot and 
cold bars, cold rolled sheet plates. 
Even if products have a slight film 
of oil on material, the results are good 
and the ink will not rub off under or 
dinary handling treatment. 


have been 


FIRE BRICK 
A Introduced by the Robinson Clay 


Product Co. is a new line of refrac- 
tory fire brick. 

Available in three heat-duty class- 
es, the line is made of carefully select- 
ed and tested clay and manufactured 
by the de-aired, extruded, and _ re- 
pressed process. The fire brick is high 








in strength and low in porosity to re- 
sist acid, slag and abrasive condi- 
tions. 

“Flintex S. M.” super-duty fire 
brick can be specified for furnace lin- 
ings of all types. “Robinson S. M.” 
has physical strength in the high 
heat-duty temperature ranges. For 
low-heat-duty applications, “W. W. 
Co. S. M.” may be used for a back- 
up brick in all types of industrial 
furnaces. 


CONTROL UNIT 


AA new initiating 
ment has been announced by Gen 
Electric Co.’s Instrument De 
partment. To be installed on switch 
board or panel instruments, it is an 

all-electrical for 
action a predeter 


control instru 


eral 


automatic, device 
initiating when 
mined value is reached. 

In operation, the system electric 
ally picks up the signal from the in 
strument pointer which climinates 
the disadvantages of mechanical con 
tacts, according to engi 
neers. Because control of important 


company 


variables is automatic, human errors 
and expenses are reduced. 
































AMERICAN 
SHEAR KNIFE CO. 


HOMESTEAD, PENNSYLVANIA 
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VET UAL YAS 


get ' 
strength with 


ADALET y 
i? 


CAST ‘ell 
ALUMINUM Junction Boxes 





NS 


For any junction box installation, 
where STRENGTH .. . plus 
lightweight and weather-proof 
construction... 
look to Adalet for: 


is important, 


Flanged, 
Flush Type 


Recessed Cover, 





Flange Type 


Unflanged, 
Surface Type 
with pads and 
mounting lugs 


a 1 





Available in a wide range of 
standard and special sizes, Adalet 
cast aluminum junction boxes are 
drilled and tapped to your spe- 
cifications. 


Write for Bulletin G and also Bulletin 
F describing Explosion-Proof Junc- 
tion Boxes and Switch Fittings. 


. Adalet MFG. CO, 


Se mas was CLEVELAND 11, OHIO 





Typical applications for the new 
instrument are: (1) to sound an 
alarm when the controlled temper- 
ature reaches a critical value; (2) to 
initiate control to contain cycles per 
second within a specified range; (3) 
to shut down equipment at a maxi- 
mum vibration point, and (4) to 
shut down machinery drawing more 
than normal power. 

The new instrument is 
suitable for one-set point or two-set 
point initiation. The load relay sup- 
plied is rated at 120/240 volts, 10/5 
amps, single pole double throw. 

The company has announced that 
GE service which normally 
repair electric instruments, can mod- 
ify customers’ switchboard instru- 
ments to incorporate the standard 
control initiation feature without af- 
fecting their accuracy. 


control 


shops, 


HIGH-STACK TRUCK 


A For stacking operations where a 
high lifting height is required but, 
because of narrow aisle operation, a 
“walkie” truck is necessary, 
Shepard Products, Inc., has available 
an electric-powered truck with a dou- 
ble telescopic mast. 

With this mast it is possible to 
stack a 6000 Ib load to a height of 
100 in. Designed for maneuverability 
and ease of handling, the platform 
type unit is only 26 in. wide at its 
base and can right-angle stack in 
aisles only six ft wide. 

Articulated linkage and stabilizing 
added stability for 
high stacking operations, easier steer- 


Lewis- 


casters assure 
ing and uniform traction over rough 
floors. The truck is equipped with a 
“deadman” type electric brake which 
insures safe instant braking even on 
grades with a load. 

All controls, including the brake, 
are located in the handle head. Con- 
trols operate with handle in full ver- 
tical position—an important feature 
which 


saves aisle space and allows 


the truck to operate in the most con- 


* fined areas. 


CLEAN-UP BUCKETS 


A Ore clean-up buckets, built by 
Blaw-Knox Co. for use on U. S. 
Steel’s South Works, have two im 
portant design features. First, they 
open to a length of 20 ft, vet have 
a closed length of only 61 ft. This 


closed length makes it possible to 


















LUIBRIPLATE 
No 630-AA 

I¢ PRACTICALLY 

A UNIVERSAL 
LUBRICANT 


—says 
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THE SPOKANE PORTLAND CEMENT a 





‘“‘With the introduction of 

LUBRIPLATE No. 630-AA, we 
were able to satisfy all our needs for 
solid type lubricants with only two 
LUBRIPLATE Products. LUBRIPLATE 
No. 630-AA might almost be considered 
a universal lubricant. Furthermore, it 
has effected marked savings in both 


lubricants and labor! 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE Grease AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 




















LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H.D.S. 
Moror OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 


WBAIPLATE 


MOTOR “ort 





For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ‘‘LUBRIPLATE DATA BOOK’’...a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 





= ™ a® 0 
FISKE BROTHERS REFINING. 
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TO FLYING SHEARS . TO COOLING BEDS, 


for semi-finished products, 


and other auxiliary mill equipment 


= RR 


STEEL MILL MACHINERY 


eigen MAXIMUM EFFICIENCY AND ECONOMY 


SPECIAL MACHINERY 


STEEL CASTINGS from 
see 
Weldments “CAST-WELD” Design 


ROLLS: Steel, Alloy tron, Alloy Steel 


BIRDSBORGD 


BIRDSBORO STEEL FOUNDRY & MACHINE co., BIRDSBORO, PENNA. Offices in Birdsboro, Po. and Pittsburgh, Po. 








REDUCE 


STEEL-MAKING je 


COSTS 


with 
abundant oxygen 
produced 


“on location” 


OZ is in such demand for 
steel-making that in-plant pro- 
duction has become an economic 
necessity. 


The most practical solution to the 
problem of providing abundant, 
low-cost quantities of oxygen is an 
Air Products Multiple Generator 
Lease installation. It saves many 
thousands of dollars per year on 
current oxygen requirements of 
steel companies. In addition it 
supplies ample surplus oxygen for 
experimental purposes such as top 
blast conversion, flame enrichment, 
desiliconizing, decarburizing, hot 
top heating and other research 
aimed at technological improve- 
ment. 


ir Products 4 


INCORPORATED | ele 
Dept. P, Box 538, Allentown, Pa. 


f 


' 
' 


low Cost OXYGEN... NITROGEN 


ue Hg 


a 


Oe ee 







er 


I 


Making your own oxygen mini- 
mizes any possibility of interrup- 
tion of supply . . . eliminates trans- 
portation and handling costs. . 
adjusts supply to demand 
continuously. 


An Air Products Multiple Gener- ; 
ator installation can be adapted to 
produce high purity by-product P 
nitrogen in addition to oxygen. If 7 9 . 
you need nitrogen now or con- a me ay 

template needing it, let us show yale ee 
you the possibilities for your Com- OFA 
pany. You incur no obligation for ae 
preliminary consultation. \ 














More than 100 Air Products 
engineers are at your service. 
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lower the bucket through the narrow 
hatch openings. 

Under the deck the jaws can be 
opened to a maximum spread of 20 ft, 
which in combination with the 101% 
ft jaw width provide an overall clean- 
up area of 21 sq ft. 

A second feature of the bucket is 
its relatively low height of 15 ft when 
closed. Movable unloaders are de- 
signed for a minimum overall height 
and there are definite advantages in 
having clean-up and digging buckets 
stored on the unloader. Due to the 
limitations imposed by the available 
headroom space for storing the buck- 
ets on the unloader, the clean-up 
buckets were designed for a closed 
height of only 15 ft so both digging 
and clean-up buckets are readily 
available for interchangeable opera- 
tion. 

Each bucket has a nominal rated 
capacity of 20,000 Ib when handling 
iron ore weighing 150 Ib per cu ft. 
The weight of the empty bucket is 
25,000 Tb. 


HARD WATER BYPASS 


A Graver Water Conditioning Co., 
offers a hard water bypass for zeolite 
softeners. This system controls the 
proportionate mixing of untreated 
hard water and treated, fully-soften- 
ed water to produce whatever degree 
of hardness is desired. 

Operation is extremely simple. On- 
lv a single setting need be made to 
regulate the ratio of hard water to 
soft. Valves are automatic and adjust 
rapidly and surely to flow variations 
of one to four, without any percept- 
ible loss of accuracy. There are no 
pumps and there is a minimum num- 
ber of moving parts. 


Gook Keuews... 


“The American Standard National 
Plumbing Code” was published by the 
American Society of Mechanical En- 
gineers with the co-sponsorship of the 
American Public Health Association. 
The Code, containing 186 pages, is 
available at $3.50 per copy from The 
American Society of Mechanical En- 


vineers, 29 West 39th St., New York 
is, N. Y. or from the American 
Standards Association, 70 East 45th 
St., New York 17, N. Y. This publica 
tion presents a uniform code for 
plumbing and is designed to modern 
ize existing practices and to coordi- 
nate the work of plumbing equipment 
manufacturers, architects, contract 
ors, municipal lawmakers, building 
officials and others. The code may be 
used by architects and contractors in 
the design and installation of plumb 
ing equipment, by plumbing equip 
ment manufacturers and by states 
and cities as a basis for regulation 
and ordinances. 


A “Materials of Construction,” by 
Adelbert P. Mills has just been pub- 
lished in a sixth edition by John 
Wiley and Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y. The 
book contains 650 pp., 6 * 9-in., cloth 
bound and sells for $7.50. This widely 
used book has been expanded by 15 
per cent in order to present the latest 
data available. New topics in this 
sixth edition include a chapter on 
service requirements of metals cover 








I Wish... 


[] Check enclosed 
(] Bill me later 


ation of Iron and Steel Engineers: 


[] Data 


Name____ 


to enter one year’s subscription for the IRON AND 
STEEL ENGINEER at $7.50 per year: 


I desire information on membership in the Associ- 


(1) Application blank 


SS 





Title 








Company 
Mailing Address — 





Mail this coupon to: 


_ BLAST FURNACE 
Copper CASTINGS 






Association of Iron and Steel Engineers _SMEETH-HARWOOD COMPANY 1 


1010 Empire Building in Caindothe wim enandy & Sana te, Owes Sound, Onterio 
Pittsburgh 22, Penna. 


Blast Furnace Copper Castings—also Brass and Bronze Mill Castings 
di bial vinci 


955 IRON AND STEEL ENGINEER, MARCH, 1955 201 


























7 Yfccision/)) 


Bingey 


/ AG 
CR is 




















FLOWER 


BRUSH HOLDERS 


e MORE THAN 1,000 TYPES AVAILABLE 


e INDIVIDUALLY DESIGNED FOR SPE- 
CIAL APPLICATIONS 





YOUR FLOWER BRUSH HOLDERS 
OFFER THESE SPECIAL FEATURES 
EXACT: engineered to your speci- 
fications for a rigidly constructed, 


long wearing BRUSH HOLDER. 
ACCURATE: engineered to your 


needs for the accurate dimensions 
of the box interiors to persist for 
long periods of time. 


RIGHT: engineered from design to 
manufacture for the special type 
of BRUSH HOLDER your speci- 
fications require. 


CHECK FLOWER PRECISION 
ENGINEERED BRUSH HOLDERS NOW! 
WRITE FOR CATALOG 4-1 


- ame 


D. B. FLOWER MFG. CO. 


1217 Spring Garden Street, Philc. 23, Penna. 
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ing developments in progressive frac- 
ture under repeated stress; constitu- 
tion of metals are amplified with par- 
ticular attention given to modern de- 
velopments in steel, alloy steels and 
light-weight non-ferrous alloys. A 
complete new chapter on mineral 
aggregates has been added and classi- 
fications of structural-clay products 
are revised to conform with present 
day practice. Book includes 
chapters on organic protective coat- 
ings and organic plastics. 


also 


A ‘Tool Steel Handbook,” written 
and printed by Allegheny Ludlum 
Steel Corp., contains 195 pp, 744 X 
10%-in., and is cloth bound. This 
handbook presents compactly a rela- 
tively complete picture of the Alle- 
gheny Ludlum tool steels, their 
properties and treatments and the 
special forms in which they are avail- 
able. Data is given through charts and 
tables. There is an extensive 
discussion of heat treating and han- 
dling techniques as applied to tool 
and high speed steels and a complete 
set of weight tables and other useful 
reference material. 


also 


A ‘Glass Reinforced Plastics,’’ 
edited by Phillip Morgan, M.S., was 
published by Philosophical Library, 
Inc., 15 East 40th Street, New York 
16, N. Y., 248 pp, 6 X 10 in., cloth 
bound, $4.75. This book was written 
to gather together essential facts on 
this many-sided subject, such as 
organic chemistry, design, molding 
processes and the major applications. 
The chief resins used for bonding 
glass fibres and their use with glass 
are described. Major fields of appli- 
cation at present are automobile, air- 
craft and boat-building industries, 
and detailed information on each is 
given. 


A ‘‘Machine Shop Operations and 
Setups,”’ by Harold W. Porter, 
Charles H. Lawsche and Orville D. 
Lascoe, 397 pp, 54% X 8%-in., cloth 


/ 


_ bound was recently published by 


American Technical Society, Chicago, 
Ill. This book was designed to meet 
the specific requirements of modern 
instruction in machine shop tech- 
niques. The authors have incorpo- 
rated new widely-used operations into 
this text and have omitted the out- 
of-date practices. Instruction covers 
equipment such as measuring tools, 
lathes, shapers, milling machines, 
drill presses, and grinding equipment. 








For more than 50 years Hyde 
Park Steel Mill equipment has 
been helping American indus- 
try lead the world—equipment 
such as— 








Bar Mills 
Merchant Mills 
Sheet and Strip Mills 
Pinion Stands 
Roller Tables 
Reduction Drives 
Stretcher Levellers 
Guillotine Shears 
Sheet Mill Shears 
Roll Lathes 
Special Machinery 
Machine Work 


For finer finish, long life and 
greater tonnage, specify Red 
Circle Rolls. 





FOUNDRY & MACHINE CO. 


Hyde Park, Westmoreland Co., Pa. 


ROLLS 
ROLLING MILL MACHINERY 
GREY IRON CASTINGS 
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The 45,000 ton tanker, “World Glory,” built 
at Bethlehem Steel's Quincy yard, is the larg- 
est ever built in the Western Hemisphere. 
The rudder stock bearings, upper and lower 
pintle, are protected by Split-Kiozure Oil 
Seals. 





Cross section shows the dual opposed Split- 
KLOzuURE assembly on the rudder post of the 
“World Glory.” This dependable, easy-to- 
install seal keeps vital lubricants inside the 
rudder trunk’s voids, keeps seawater out. 


*KLOZURE is a registered trademark for Garlock oil 
and grease seals. 
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Why users prefer GARLOCK 





OIL SEALS 


For Heavy Equipment 


1. EASY TO INSTALL ON THE SHAFT WITHOUT 
DISMANTLING HEAVY MACHINERY 


2. DOWN-TIME AND REPAIR COSTS ARE 
REDUCED TO A MINIMUM 


The construction of the Garlock Split-KLozureE* permits 
easy and quick application in inaccessible locations. In- 
stead of applying over the end of the shaft or journal—as 
is necessary with solid, one-piece seals—the Split-KLOZURE 
is placed around the shaft or journal. This can be done at 
any convenient place near the bore or housing into which 
the seal is to be applied. 

Thus, the installation of a Split-KLozure is accomplished 
with minimum down-time, and without dismantling ma- 
chines or removing heavy shafts, bearings, gears, couplings 
or other machine parts. Split-KLOzuREs are ideally suited 
for use on machines operated in localities remote from 
repair or service facilities. 

For complete details on Garlock Split-KLozures, write 
today for bulletin AD-124. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffa- 
lo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los An- 
geles, New Orleans, New York City, Palmyra (N.Y.), Philadelphia, 
Pittsburgh, Portland (Ore.), Salt Lake City, San Francisco, St. Louis, 


Seattle, Spokane, Tulsa. ~ 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
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AUXILIARY EQUIPMENT 


LY BUILT 
ED—STURDI 
cTLY DESIGN es 
a EFFICIENT WIRE MILL } 

mee 


oe 
eee) Horizontal Galvanizing 
Roe m €=Take-up Frames 















































| TAKE-UP 
FRAMES 
Vertical Galvanizing Take- 
up Frames with Push-up 
250# Capacity Mo- 
tor-Driven Spooler 
—for use with inter- 
F mediate or fine steel 
wire drawing ma- 
SPOOLERS — 
) 
10004 Capacity Motor- 
Driven Spooler 
) 
| POINTERS 
and DIE 
| STRINGERS 
Extra-Heavy Four- 
Roll Pointer for 11“ 
diameter low carbon No. 1 Combination Die 
steel rod No. 1 Continuous Pointer Die Stringer with Pointer Stringer & Power Pointer 













Riding Type 


\ 
Block Strip- Deca | Ae 
a. ome io 













y ~ used with : | ) i! eet on. 
MA Pallet and : HT ff Stand for pay- 
Pay-Off Ring © — } a ing off from large 
as a Pay-Off ' 4A » spools 
Reel PSS an emn 







PANY 

VAUGHN MACHINERY cOM | 
7 CUYAHOGA FALLS, OHIO, U.S.A. 
s or Single Hole 


Continveyv 
DR AWING EQUIPMENT Non-Ferrous Materials oF 
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Vou'll be surprised at these figures ! 


Thanks to the thrift of employed Americans and 
the cooperation of 45,000 companies which have 
enrolled more than 8.000.000 men and women in 


the Payroll Savings Plan— 


@ Sales of E and H Bonds (H Bond is the current-income 
companion piece of the E Bond, sold only to individuals 
and purchased in larger denominations by executives) in 


1954 totaled $4.9 billion, a new peacetime record. 


®@ Sales in 1954 exceeded all redemptions in that year of 
matured E Bonds and unmatured E and H Bonds by more 


than $400 million—the highest net amount since 1949, 





@ Cash value of E and H Bonds outstanding reached a new 


record high of $38.2 billion. a gain of $1.5 billion in 1954, 


@ This $38.2 billion cash holding by individuals represents 
14% of the national debt. Never before has the national 


debt of our country been so widely held. 


These figures, far more effectively than mere words, 
tell the story of The Payroll Savings Plan—why it 
is good for America, why it is good for business. If 
you do not have the Plan, or if you have the Plan 
and your employee percentage is less than 50%, 
phone, wire or write to Savings Bond Division, 


U. S. Treasury Department, Washington, D.C, 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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Every Specification | 


Few products require more careful 
checking than forged hardened rolls, 
especially those with a high finish for 
“touchy” kinds of work. At Bethle- 
hem, forged rolls are not only well 
made by true craftsmen, but are 
checked with unusual thoroughness 
before we release them. 

As a result, a customer need never 
have doubts about the rolls he pur- 
chases from Bethlehem. Specifica- 
tions on hardness, dimensions, and 


finish can always be met in full, and 


no roll leaves our shops until they 
have been met. 

This care, this attention to detail, 
is the basic reason for the quality of 
Bethlehem rolls. It applies as much 
to small units weighing less than 100 
lb as it does to the big fellows, which 
often exceed 20 tons. 

We'll welcome the opportunity to 
discuss your future needs in this field 
A call from you is all that is necessary, 
and will of course assure the full co- 


operation of our engineering staff 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 


NIA A Wn Wn Ow 





Cold-rolling ferrous sheets and strip 
Running-down and finishing operations 
on copper and brass sheets 
Hot- and cold-rolling aluminum sheets 
Cold-rolling aluminum foil 





iene eimai, 


RIAA "wow 


z 


FORGED HARDENED STEEL ROLLS 
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How Detroit Steel gets | 
roll grinding speed | 
and accuracy — 


| 













3 











The 36” x 16’0 Farrel HD roll grinder above, 
in operation at the Portsmouth division of 
Detroit Steel Corporation, has shown its 
ability to cut roll grinding time substan- 
tially. This is true for both heavy roughing 


ing operation. The same setting produces 
exactly the same curvature and permits fixed, 
uniform and easily controlled accuracy of 
contour in all rolls. 

You, too, can step up your roll grinding 


and fine finishing. 


Rolls are obtained with a perfect surface, 
free from marks of any kind. Straight, con- 


speed and accuracy with a Farrel Heavy Duty 
machine. Available in six standard sizes. 
Write for descriptive bulletin. 


vex or concave contours are ground to exact 
symmetry and accuracy. 

Contributing to grinding accuracy is an 
automatic crowning device which grinds a 
mathematically accurate curve. Easily and 
quickly set, it requires no manipulation dur- 


Tarvrel-Chmingham 








FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo and , 
Rochester, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Fayetteville (N. C.), Los Angeles, Houston 


FB-994 


FARREL ROLLING MILL MACHINERY 


Rolls @ Rolling Mills © Rod Mill Tables and Manipv- j 
lating Equipment ® Universal Mill Spindles © Rod 
Coilers © Gears @ Mill Pinions @ Pinion Stands @ Gear 
Drives of Any Capacity @ Flexible Couplings © Roll 
Grinding Machines ® Roll Calipers 
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STEEL MILL OPERATORS 





PITTSBURGH (Continved 


BIRMINGHAM DISTRICT 





DIXIE ENGINEERING COMPANY 


“Manufacturer's Agents" 


P. O. Box 750 812-813 Protective Life Building 
BIRMINGHAM 3, ALABAMA 
Sabel E. Baum Telephone 4-0417 





CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Bivd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 
“Cleveland” Worm Gearing and Worm Gear 
Speed Reducers — 28 Years 
THE FARVAL CORPORATION 
“Farval” Centralized Lube Systems—28 Years 
LUBRICATION PRODUCTS COMPANY 
“Strapax" Journal Box Lubricator — 22 Years 
AMERIGEAR-ZURN, INC. 
“Amerigear” Flexible Couplings — 7 Years 
WALDES KOHINOOR, INCORPORATED 
“Truarc” Retaining Rings — 9 Years 
2400 W. Clybourn St. Phone: 
Milwaukee 3, Wisc. Division 2-7844 





PITTSBURGH DISTRICT 





RITTER ENGINEERING CO. 


Engineers + Distributors » Contractors 


1515 W. UBERTY AVE. Phone 
PITTSBURGH 26, PA. LOCUST 1-1303 


TRABON—Certralized Lubricating Systems 
METERFLO—Circulating Oil Systems 
PARKER—Hydraulic & Fluid System Components 


"Specialists in Lubrication and Hydraulics ’’ 








W. G. KERR CO., INC. 

520 Oliver Building PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Geors and SpeedReducers 

REEVES—Variable Speed Drives 

THOMAS—Fiexible Couplings 

WICHITA—Air Tube Disc Clutches & Brakes 

TELSMITH—Telsmith Crushers 

CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 





















ATTERSON 
MERSON 
OMSTOCK., INC. 





4 
27 SpuRGH: 


STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. ZONE 19 








ROLLING MILLS 
and EQUIPMENT 


FOSTER ite 


FRANK B 











SARGENT 
ELECTRIC COMPANY 


Electrical Construction 


410 First Avenue 
Pittsburgh 19, Pa. 











CONSTRUCTION 
COMPANY, INC. 
204 Chemsteel Bidg.. Walnut St., Pittsburgh 32, Pa. 


CHEMSTEE 


Send data on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 


gesess 





AUBURN AND ASSOCIATES, INC. 


ENGINEERS 
COMPLETE 
ENGINEERING . DESIGN . 
FOR 
STEEL MILLS AND HEAVY INDUSTRY 
923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 


LAYOUT 








of pickling and other tanks; flooring j 
SOe(TEAR OUT & MAIL WITH LETTERHEAD) = 








PITTSBURGH (Continued) 


METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 


Park Building PITTSBURGH, PA. 
COurt 1-7032 











OHIO LOCOMOTIVE CRANES 


WELLMAN (Williams) Buckets 
Clamshell — dragline — grab's 
hook-on and special buckets 


NORTHWEST crowler and truck-mounted 
cranes and shovels 


LOCOMOTIVES — Diese! & Diesel Electric 
New and Used Equipment 


H. KLEINHANS CO. 
Established 1911 


560 ALCOA BUILDING 
PITTSBURGH 19, PA. Phone AT 1-464] 


CONSULTING ENGINEERS 


ROSS —. BEYNON 


Consultant 
ROLLING LAYOUT AND ROLL DESIGN 
7658 Coles Avenue Chicago 49, Illinois 
Telephone SAginaw 1-3466 














W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Electrical Engineers 
Engineering * Design * Layout 
Heavy Industrial Power & Light 


Frederick Building Cleveland 15, Ohio 
Prospect 1-2060 








LOYAL R. MILBURN 
Consulting Electrical Engineer 


Registered State of Michigan 
1928 Guardian Building * Detroit 26, Michigan 


Telephone: Woodward 3-8706 or 
Whitmore Lake 5141 








HOUSER AND CARAFAS ENGINEERING CO. 
Engineering for Industry 
969 Liberty Avenue Pittsburgh 22, Pa. 
Phone: GRant 1-9929 











eR. Vee ee. TS 


MILL OPERATORS PULPITS 


DESIGNED BY 

WALLACE F. SCHOTT 
CONSTRUCTED BY . 

JAMES CAMPBELL SMITH, INC. 


WILLOUGHBY OHIO 

















TO BUY 


EQUIPMENT FOR SALI 


POSITIONS VACANT 
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facts 


0 
life 


.* “aea" 


about cancer \& Secu ae 


The facts of death from cancer are all too familiar. 
Too many have known the tragedy of losing a 
family member...a friend ...a fellow worker. Too 
few know the facts of life about cancer. Yet they 
are there for the asking...or the seeing...or the 
listening. The American Cancer Society teaches 
life-saving facts about cancer every day of the 
year. Through films ...pamphlets...exhibits... 
window displays...via radio... television... 


newspapers ... Magazines ...from lecturers... 
information centers...you can learn vital facts 
that might one day mean the difference between 


life and death. 


The American Cancer Society maintains the first 


line of defense in the battle against man’s cruelest 


enemy. Teaching you how to protect yourself 
and your loved ones from death by cancer, sup- 
porting research in more than 100 medical and 
scientific centers, keeping your doctor informed 
of new techniques of diagnosis and treatment 
are but a few of the Society’s many functions, 
all of them directed to the ultimate conquest of 
the disease. 


Don’t turn away from the facts about cancer. 
They can be the facts of life for you and your 
family. Visit the American Cancer Society office 
nearest you, or write to “Cancer” in care of your 
local Post Office. 


American Cancer Society 
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Here's the modern way 







to end lubrication troubles 
FARVAL— 


Studies in 






—install Farval 


Centralized 
Lubrication 
No. 163 





HAT if your oiler uses the wrong oil or 
grease? Or maybe he’s in a hurry and 
forgets a few bearings. Whatever the error, 
bearings may be ruined. A machine is downand 
expenses begin. All suchtroublescan beavoided 
by installing Farval Centralized Lubrication. 


With Farval a measured amount of the right 
lubricant is hydraulically delivered whenever 
needed to the bearings of a machine. No bear- 
ings are ever missed! A “tell-tale” indicator at 
each bearing gives positive proof that the meas- 

HOC | “ting valve has functioned and that the bear- 
ing has received the lubricant it needs. 


Kane & Roach Installs Farval 


This Kane & Roach Vertical Angle Bender is 
an excellent example of how one modern ma- 
chinery builder protects his equipment from 
“human” error. According to this builder, the 
cost of just ove shutdown due to haphazard lu- 
brication would exceed the entire cost of its 
protective Farval system. With Farval installed, 
this machine can perform efficiently, with no 
danger of bearing failure. In addition, Farval 
| saves oiling labor and lubricant! 


| Free Lubrication Survey 


Why not let us send a Farval engineer to inspect 
your plant equipment? Without obligation, he 
will present a written analysis of how Farval 
can end your lubrication troubles. Write also 
for Bulletin 26 for the complete Farval story. 
The Farval Corporation, 3278 East 80th Street, 
* Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- KEYS TO ADEQUATE LUBRICATION—Wherever you see the sign of 
trial Worm Gearing. In Canada: Peacock Brothers Limited. Farval—the familiar valve manifolds, dual lubricant lines and central 
pumping station—you know a machine is being properly lubricated. 
Farval manually operated and automatic systems protect millions of 
industrial bearings. 


Pictured is a Farvalized Kane & Roach Vertical Angle Bender 
(Model 23) used for bending angles, channels, rounds, squares and 
other shapes. 
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GEARS AND BEARING 
LAST LONGER... 











WHEN you USE Texaco Meropa 


Lubricant, with its extraordinary EP charac- 
teristics, reduction gears and bearings will be 
effectively lubricated against wear, effectively 
protected against corrosion. You'll get 
smoother operation, longer gear and bearing 
life, lower maintenance costs. 

In the circulating system for your roll 
necks, turbine-quality Texaco Regal Oil, with 
its outstanding resistance to oxidation and 





sludging, gives effective protection to oil film 
bearings, extends the life of your back-up rolls. 

A Texaco Lubrication Engineer will gladly 
explain how effective lubrication — Texaco — 
can reduce costs throughout your mill. Just 
call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N.Y. 








TEXACO Meropa Lubricants 


TUNE IN: TEXACO STAR THEATER starring DONALD O'CONNOR or JIMMY DURANTE, on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 











